| UNIVERS: TY | 
rEB 10 1955 


LISGKARY 





BULLETIN ON 


NARCOTICS 


Vol. VI, No.2 MAY-AUGUST 1954 


UNITED f \ NATIONS 
WEY 
—S 


@\V5 B60 
8s 


i i Mo QW 









Bulletin 
on NARCOTICS 


Vol. VI, No. 2, MAY-AUGUST 1954. 


UNITED NATIONS 


DEPARTMENT OF SOCIAL AFFAIRS 


New York 








NOTE 


Reproduction of unsigned material is authorized and welcome. For permission 
to reproduce signed material, request should be made to the Secretariat of the United 
Nations. It would be appreciated, moreover, if a copy of any publication containing 
such reproduction would be sent to the Secretariat. 


Opinions expressed in signed articles are not necessarily those of organs or 
Members of the United Nations. 


t 








eal 


Table of Contents 


GENERAL 
Drug Addiction: 


Medical and social aspects in France, by C. Vaille and G. Stern 


Treatment, care and rehabilitation, by Nathaniel L. Goldstein 


Some aspects of the social medical problem as seen by the general practitioner, 
by Professor D. Mayoral Pardo, M.D. ... 


TECHNICAL 


A quantitative method for the isolaticn and determination of morphine in opium 
and medicinal preparations, by I. Grosfeld-Nir, S. Gassner and E. Weissenberg 


Physical methods for the identification of narcotics (cont). Part ITB. X-Ray diffrac- 
tion powder data for eighty-three narcotics, by W. H. Barnes and Helen M. 
Sheppard 


OFFICIAL 


Evolution in 1952 of national legislations on narcotics.................00 eee 


BIBLIOGRAPHY 


Synthetic drugs—I and Il 


ee 


id 


Page 


18 


21 


23 


69 











GENERAL 





Drug Addiction: 


Medical and Social Aspects in France 


By C. Vaille and G. Stern 


Mr. Charles Vaille, Chief of the Service Central de la Pharmacie of the Public Health and Population 
Ministry of France, is the delegate of France to the Commission on Narcotic Drugs; he is now the Presi- 
dent of the Commission. Mr. G. Stern, the co-author of the article, is Chief of the Bureau of Narcotics 


of the above-mentioned Ministry. 


INTRODUCTION 


In those regions of the globe where opium, cannabis 
or coca leaf are consumed on a large scale, drug addic- 
tion is rightly considered as a social scourge. 


The practical problems raised by the consumption of 
narcotic drugs in Western countries are of a different 
kind. The number of persons who take narcotic drugs 
for non-therapeutic purposes is smaller; the principal 
narcotics used are the so-called white drugs (morphine, 
heroin, etc.) and the origin of their use is different. The 
Western peoples acquired their knowledge of narcotic 
drugs in the nineteenth century, through the medium 
of therapeutics. The illicit use of such drugs was rapidly 
checked by the enactment of very strict regulations. 


In spite of the admittedly social nature of drug addic- 
tion, the amount of sociological information available 
on the subject is small. The numerous publications which 
have dealt with the question are not lacking in qualita- 
tive elements, but most of them are devoid of quantita- 
tive data. 


I. STATISTICAL DATA IN FRANCE 


A. Data for the country as a whole, 1946 to 1949 


The authors have made a systematic study of the cases 
of addiction observed during the years 1946, 1947, 1948 
and the first nine months of 1949, 


During this period, 687 cases were investigated. 


On the basis of this initial fact it may be stated that 
at present drug addiction in France in no way constitutes 
a social scourge. If we raise the above figure to 1,000, 
it would represent .002 per cent, for 42 million inhab- 
itants, i.e., two addicts for every 100,000 inhabitants. 


For the purposes of this inquiry, addicts were classified 
by sex, age, origin of addiction, substances employed 
and means of absorption and occupation. 

1. Sex: Of 687 cases 328 were men, i.e., 47 per cent, 
and 359 women, i.e., 53 per cent. 


This small percentave difference provides no evidence 
that one sex is more liable to addiction than the other. 


It may be noted that the above cases included 50 
addicted couples; in other words, 14.5 per cent of the 
addicts are married to an addict. 


9 


2. Age: The age of the addicts was ascertained only 
in 426 cases. The breakdown is as follows: 


Number Per cent 
Less than 20 years of age...........e.ee00: 1 0.2 
2020 Pe OE ME OOO ic cnind chances wanes 15 3.5 
ee 00" Ge een ae Ek esa bee ap aaees nies 47 ll 
ek a es a See 55 12.9 
SP 00. Oe. PEROE A IED. 5.5 3a anaes eam Reeeeee’s s 80 18.7 
OO 26) ee ORIG OF RNC... ...0s.accueuseaee tines 67 15.7 
Bd 80 PTE OP OND. 0. ian ccecncungeaeeken 66 15.4 
0 Qe ev eNNID GT ONO... .s0kss ceckneceseces 39 9.1 
Dd: AO SRT PORTS (OL. BBO. 6 occa cesar a cements 23 5.3 
DOD ee PORES OF MED. oo esos seecdsccuaeetes 17 3.9 
a ee RED COE TRI, 5 os waeanticanp ib eouns ll 2.6 
Se See SORTO Ol ROO. 5. 0ks0be cance ne oeeale 5 11 
OEE SEN 0 50 bu Sabie tchbahiecd cemacnh seek 0 

426 99.4 


These figures do not offer a true picture of the dis- 
tribution of addicts among the various age groups, for 
the population, of course, is unequally divided, forming 
what is known as an age pyramid. 

In order to deduce the actual relative numbers of 
addicts, a correction must therefore be applied. 

The authors felt that the easiest way would be to 
proceed by a simple rule-of-three method and calculate 
what the distribution of addicts would be if all the age 








groups comprised the same number of persons, and then 
to compare the percentages in relationship to the whole.! 


Figure 1 
% Ages, France 
25 
24 a! ae 
23 


ecececs Women 








—20—20/24—25/29 — 30/34 35/39 40/44 45/49 50/54 55/59 60/64 65/69 70/79 
We thus obtain: 
Per cent 
Cees Coke Di PORNS OF (WIG. iin sx cas Fe vines ds ecce negligible 
we ee a A eps ee Oe ee ay 
» Ee Oe Re ae ee 11.6 
ete ae SCO MD... cca uccle on cbasthwaee eave ee ses 12.6 
Se Oe ee rs ere eee eee 16.4 
Se er NS SON BUD, 5.15. cscs scans Ree knettaebeees 13.6 
We ON ee SORES GE ONO, uc cc cgces awrenmeca tween ete 14.8 
Ween Ue WS GL MOG. . oss cos cedvesienvas tviswenes 10.4 
PE OES OF GD. « occa scengpaneenscas ue anes 6.6 
ee ee BONED GE OBO. 66sec cccauuumeeeaessy Cueeas 5.4 
aL en ee -WENOR OF OBR... 66.0is-dancanebane Vescecese en 4 
Te Te Ae, SOG OF EBB. 00. cvcedecuvaceues casa comes 1S 
Oe SE Me chcccccucccceyepacuemmaneaeerenetemen 0 
99.6 


These figures do not offer exact data concerning the 
optimum age at which addiction is developed, since they 
are based on the age of addicts at the time of their 
detection. 


1For example: at the 1946 census there were 3,362,000 per- 
sons between twenty and twenty-four years of age; 3,054,000 
between 35 and 39 years and 1,710,000 between 65 and 69 years. 
By reducing all these age-groups to 10,000,000, we obtain: 





20 to 24 years........ 15 x 10,000 “ohana , 
ie 44 or 2.7 per cent 
35 to 39 years........ 80 x 10,000 . 
3,054 -== 262 or 16.4 per cent 
65 to 69 years........ 11 x 10,000 64 4 
he = 0 or per cent 
Whereas, the uncorrected absolute figures were: 
St ee SONU, ave sci ve counwsvanvedes 15 (or 3.5 per cent) 
Ph EP car eccsomteesscures 80 (or 18.7 per cent) 
OS. ee pre 11 (or 2.6 per cent) 


The differences are not negligible. 


2 BULLETIN ON NARCOTICS e MAY-AUGUST 1954 





Two peak figures may be noted, one at thirty-five to 
thirty-nine years and the other at forty-five to forty- 
nine years. We shall see later that these two peaks 
correspond to different curves for men and women. 

The rapid rise in the figures shows that young people 
in the strict sense of the term (below twenty-five years 
of age) are not really affected. The drop after the peak 
at the foriies, although less rapid, is nevertheless appre- 
ciable. It suggests obviously that mortality among addicts 
must be very high as compared with general mortality. 
This view is supported by the fact that many addicts 
suffer from some serious disease. 

The distribution by sex was established. (The ratio 
to the distribution of age-groups by sex was considered 
of no value, since the numerical differences as between 
men and women are very small, becoming fairly appre- 
ciable only after the age of sixty. The figures given here 
are therefore absolute; the comparison is by percent- 
ages. ) 


tee Men Women 

Number (Percent) Number (Per cent) 
Less than 20 years of age... 0 1 ( 0.4) 
20 to 24 years of age........ 7 ( 3.7) 8 ( 3.3) 
25 to 29 years of age........ 17 (9 ) 30 (12.5) 
30 to 34 years of age........ 23 (12.2) 32 (13.3) 
35 to 39 years of age........ 26 (13.9) 54 (22.5) 
40 to 44 years of age........ 33 (17.6) 34 (14.2) 
45 to 49 years of age........ 38 (20.3) 28 (11.7) 
50 to 54 years of age........ 21 (11.2) 18 ( 7.5) 
55 to 59 years of age........ 7 ( 3.7) 16 ( 6.6) 
60 to 64 years of age........ 7 ( 3.7) 10 ( 4.1) 
65 to 69 years of age........ 7 ( 3.7) 4 ( 1.6) 
70 to 79 years of age........ ] ( 0.5) } ( 1.6) 
We WRG OVE win ceatenieesin. 0 

187 (99.5) 239 (99.3) 


The comparison between men and women (see attached 
graph) reveals two curves of fairly similar general 
trend. There is also a marked difference: the peak for 
women is between 35 and 39 years and for men between 
15 and 49 years. 


B. Data for the Department of the Seine, 1945 to 1952 


It was considered that after the general and rapid 
study of the data for France as a whole, a more detailed 
study of the Department of the Seine,? i.e., the urban 
area composed of Paris and its inner suburbs, would 
be of great significance, for the following reasons: 

(a) In Western countries drug addiction is mainly 
found in the large urban centres. The Paris addicts 
studied here make up 57 per cent of the total number 
of cases detected in France as a whole since 1945. 


(b) With the exception of the peasant class, which 
in any event has been scarcely touched by drug ad- 
diction, all the social classes are represented. 

(c) Whereas in the provinces addiction is almost 
exclusively of therapeutic origin, in Paris there is a 
secret drug market. This has no equivalent in the 
provinces, where proselytism is a factor of less im- 
portance. 


2 Population in 1946, 4,775,711. 
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The addicts covered by the statistics were detected 
either by the Pharmaceutical Inspectorate or by the 
police. 


While it is impossible to assess accurately the ratio 
of the number of cases of addiction which have been 
studied to the number actually in existence, it may be 
estimated to be fairly large, so that the statistics given 


below give a true picture of addiction in the Paris 
area. 


(a) Number of addicts detected since 1945 


The number amounted to 768, including 412 women, 
ie., 53.6 per cent, and 356 men, i.e., 46.3 per cent. 


The numbers of men and women are roughly the same. 
There appears therefore to be no evidence that one sex 
is more disposed to drug addiction than the other. 


(b) Therapeutic origin of addiction 


A study of the case histories has revealed the follow- 
ing facts: 


There were 224 cases of therapeutic origin, 380 cases 
of non-therapeutic origin and 164 cases of undetermined 
origin. 


In other words, for the known cases, 37 per cent 
were of therapeutic origin, and 63 per cent were of 
non-therapeutic origin. 


By addiction of therapeutic origin we mean addiction 
contracted in connexion with treatment prescribed by 
a medical practitioner, such treatment being the patient’s 
first contact with the drug. 

Addiction of non-therapeutic origin is addiction con- 
tracted as a result of proselytism for reasons not strictly 
medical, such as personal distress or disappointments, 
etc. 


(c) Sources of supply 


Addicts procure narcotic drugs from two sources of 
supply: 

a. From the legal market, by licit or illicit methods 
(regular prescriptions, falsified prescriptions, forged 
prescriptions, simultaneous consultation of several doc- 
tors, wrong prescriptions) ; 


b. From the illicit market. 


Out of 768 cases, 344 procure supplies from the legal 
market, 329 procure supplies from the illicit market, 
91 procure supplies from both concurrently and 4 cases 
are undetermined. 

It must be borne in mind that statistics relating to 
supply from the illicit market are harder to obtain than 
statistics of supplies from the legal market. 


(d) Recidivism 


During the 8 years covered by the study, 236 addicts 
(i.e., 30 per cent) relapsed into drug addiction, often 
several times. 


(e) Addicts engaging in drug traffic 

Certain addicts become drug traffickers. Incapable 
of meeting their needs, they try to use traffic in drugs 
as a means of indulging their own vice. 

Such addicts are particularly dangerous because they 
try to attract new addicts in order to increase their 
clientele. There are 105 such cases, i.e., 14 per cent, 
among the total number under review. 


(f) Drug addict couples 


Such couples are frequently found; this study covers 
61. In other words, 16 per cent of addicts are married 
to other addicts. The most common reason for the spread 
of addiction from husband to wife appears to be that 
narcotic drugs generally cause sexual impotence in men. 

The 768 addicts studied were all of Western origin. 
In order to give a more accurate picture of drug ad- 
diction in Paris we should add: 

Thirty-nine North Africans who smoke cannabis, 

Twenty-four Chinese who smoke opium. 

However, while it may be stated that the 768 cases 
referred to represent a large proportion of the actual 
number of addicts, it may also be asserted that there 
are many more users of opium and kif* among the 
Chinese and North African Colony. That, moreover, is 
confirmed by the 1953 statistics for France and the 
Department of the Seine.* 


Figure 2 
= Ages, Seine 


19 —_—— Men 


oseee es Tle 


-Nweuwnew @ © 





‘ 
—20—20/24—25/29 —30/34—35/39—40/44 45/49 50/54 55/59 60/64 65/6970 +- 


Figure 2 and table no. 1 show the distribution of 
addicts by various age-groups during a period of eight 
years. The curves resemble very closely those in figure 1. 


8’ Generic name given by North Africans to preparations of 
cannabis. 

4 These statistics reveal nothing new but for this fact, and 
confirm the conclusions of this study. In 1953 the number of 
addicts detected in France amounted to 129, to which must be 
added 22 North Africans smoking ‘if and 9 Chinese smoking 
opium. Of the 129 addicts, 82, including 32 in Paris, were dis- 
covered for the first time, and 47, including 22 in Paris, were 
recidivists. 








Variation between men and women 
The most obvious features are: 


Coincidence of the curves before the age of 30 and 
after the age of 55, 


Difference of 10 years between the peaks of the two 
curves, 
Absence of juvenile addiction. 


Table No. 1 


DisTRIBUTION AND ORIGIN OF ADDICTION IN THE DEPARTMENT 
OF THE SEINE 
(A) Women 


Origin of 
addiction 











Age-group Number Percent T® NT © 
Below 20 years of age.......... 2 0.5 ( 2 0 
20 to 24 years of age.......... 18 4.5 2 13 3 
25 to 29 years of age.......... 40 10 9 2 9 
30 to 34 years of age.......... 51 iat )6| 6 CC 
35 to 39 years of age.......... 74 35 146 8 b6 
40 to 44 years of age.......... 61 15 24 27 10 
45 to 49 years of age.......... 49 ne 66 Om. lUu 
50 to 54 years of age.......... 42 mS “ 2 ® 
55 to 59 years of age.......... 24 6 11 8 5 
60 to 64 years of age.......... 21 5.2 8 8 5 
65 to 69 years of age.......... 9 32 5 1 3 
CO GE QUE oes cc cecbviedaice ste 9 2.2 2 1 6 
(B) Men 
Origin of 

Age-group Number Percent T* N.T. ° 
Below 20 years of age.......... 0 0 

20 to 24 years of age.......... 18 $.2 - & 0 
25 to 29 years of age.......... 37 10.7 4 32 1 
30 to 34 years of age.......... 38 ll = 6 
35 to 39 years of age.......... 42 Ba? © BR 
40 to 44 years of age.......... 50 Ms 68 OUSMCUWD 
45 to 49 years of age.......... 68 19.7 22 38 8 
50 to 54 years of age.......... 36 10.4 18 11 7 
55 to 59 years of age.......... 18 5.2 9 7 2 
60 to 64 years of age.......... 20 5.8 10 6 4 
65 to 69 years of age.......... 14 4 9 3 2 
Te GEE CUE. cis iccugeaeeers wen 3 0.8 3 0 0 


“ T: therapeutic 
»N.T.: non-therapeutic 
© Undetermined 





As has been seen above (footnote 2), if allowance 
is made for the age pyramid the percentages between 
0 and 2 must be scaled up or down. 

The absence of juvenile addiction is reassuring: in 
eight years, there were only two cases under 20 years 
of age, whereas in certain countries, the United States 
in particular, the use of narcotics by adolescents has 
gained ground at an alarming rate. 

The difference of 10 years between the peaks of the 
curves relating to men and women is characteristic. It 
appears to be due to the following causes: 

Painful illnesses occur at an earlier age among 
women than among men. 

The ages 35 to 39 in women and 45 to 49 in men 
mark a turning point in life. Younger women and men 
will normally seek to rebuild their lives after setbacks 
of a social or emotional nature. On the other hand, 
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women of 35 and men of 45 who start their lives afresh 
display a moral courage which makes it highly probable 
that they will resist the mirage of narcotic drugs. 

Comparison of the origin of addiction for each age 
group shows, as is logical, that for both women and men 
the ratio of therapeutic origin to non-therapeutic origin 
tends to increase with age (see table no. 1). 


II, ANALYSIS OF CASES OF ADDICTION IN THE DEPART- 
MENT OF THE SEINE 
A. Analysis of female cases: 412 

(a) Origins: 

124 of therapeutic origin, i.e., 40 per cent of known 
origins, 

188 of non-therapeutic origin, i.e., 60 per cent of known 
origins, 

100 of undetermined origin. 

The cases of therapeutic origin are therefore appre- 
ciably more numerous among women than among men 
(34 per cent). However, the difference is too small to 
justify any definite conclusion. It may be due simply to 
the fact that there are more sick women than men. 


(b) Sources of supply: 


Rt Meee nina. sb 0s one ee Meter 189 
BURRESS oo 6 pion 08s ook cc cc nesecceuem 186 
OU CORUMEROIINY 6 oc Sescies cece cesccecsws 53 
RINNE, RG ciak @exieic sos 0 0's 0:6:0s40 Cee 4 


(c) Recidivists: 

138, i.e., 33 per cent. 

(d) Addicts engaged in drag traffic: 
50, i.e., 12 per cent. 

(e) Divorced women: 


The vital records of womeu offenders show whether 
they are divorced or not. We were struck by the number 
of divorced women—104, or 25 per cent. Since divorce 
does not indicate a harmonious or at least a well-adjusted 
life, it is not surprising to find so high a proportion of 
divorced women addicts. 

(f) Occupations: 

The 412 cases are distributed as follows: 


RONIIE iS cian toes is e956 5 + + 00 00100 see 10 
RE OE. SS OOMINUNOI vias, on c.60 0 5000 concn Rann senne 253 
Including: 
I aie a erie diate yie.4 «0 sey ss EMRE 90 
RUINNNEEEE  CUEIIINL, o ccc'g cis.os 0 00 00a uns Saubueeane 50 
PN I a Sie Gal o's. <v-0 v0.0 vc <bg ROR 113 
Women having occupations. .............cecceeccccees 149 
Including: 
PEE _< tivad KAWBUCeieec Ca cue sos sc0e senodeeemanines 40 
SIE HNO. = big c aids Ae-c4.0 + 00 © 0500.6 SPORE R OEE 39 
Including: 

DROGECRL PITOCTIRIOMEES, .0. 5.000 ccvccccetensecne 2 

BU, ee Cn eee ao 5a cc vevees Cuetmeeemee 15 

ey 4 
DN) ed ae che vs 6c 0:0 0 cc nk pW eReNee 2 
SP 2 

SE ON aor a.6 6s 0 00 0 00's vee 2 
Daughter of medical practitioner.............. 1 

NE GL, MNIIETIEE 5 ono 0 5 00 0 0-4-0 wise ee newane 1 

Wives of medical practitioners............... 10 


The other occupations are as follows: 
PPGUINGES. aca cance Sen tete hs <0 «0000's oe taee eee 21 
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Cae Office employees a ae e's S00 pals SNE les aRen Snes Ne es aaa 19 Thus, it is obvious that most addicts are to be found, 
«a gg cies o6 es eka eoaeeeh Were hes riers : proportionately, in medical and artistic circles. Since the 
RPaMS 2 << 5<.scivssscaktoati tuba S utilization of narcotic drugs for therapeutic purposes, 
MAT WURUEIOR. «os vnc vous se sak bnnRels ceeieReN aes 5 therefore, the medical profession has paid a heavy toll to 


Thus there are fewer addicts among working women. 
For such a comparison to be strictly valid, however, 
the general ratio of working women to the total female 
population of Paris would have to be known. 


In the category “women of no occupation”, married 
women should be separated off. There thus remain 140 
who are in fact women of no occupation, including 90 
who are known to be prostitutes. The latter thus form 
the most numerous group. The proportion of prostitutes 
indulging in narcotic drugs is not, however, consider- 
able; the number of prostitutes in the Paris area is 
estimated at 25,000. 


In subdividing the category “women having occupa- 
tions”—as was considered essential—the criterion ap- 
plied was “mode of life”. This explains, for example, why 
the authors have included wives of medical practitioners 
in the group “medical, etc.”. In evaluating these data 
the numerical size of the groups chosen should be borne 
in mind. We do not possess precise figures for these, 
but their general order of magnitude is a matter of com- 
mon knowledge. 


drugs. As for the artistic world, that is well known to 
number many initiates of “artificial paradises”. Proselyt- 
ism also plays an important role here, as may be seen 
from tables no. 3 and no. 5. 

However, the statistics at present by no means cover 
all drug-addicted artists. A film director who was plan- 
ning a film dealing with drug addiction received 60 ap- 
plications from actors asking for the part of the drug 
addict. They all claimed in support of their applications 
that being or having been addicts they were eminently 
qualified to play the role. Yet only 40 artists have been 
discovered amongst male addicts in 8 years! 

Similarly, members of the medical professions have 
facilities for obtaining supplies of drugs, and are in a 
better position to escape supervision, however strict. 

The existence of drug addiction among the poorer 
classes will also be noted. It is commonly held that nar- 
cotics are a monopoly of the idle rich. This view is 
out-of-date. 

We shall now examine the female cases in detail, on the 
basis of the chosen criteria (tables no. 2 and no. 3). 


Table No. 2 
SEINE: WOMEN OF NO OCCUPATION, 263 





Source 


Origin of ry : 

addiction supply $ sos ia 

: ? jo 

= —j as ast ss & ef sh 

Renmermrmpanends 10... cic Shaan wee wenewen ens. 2 1 7 6 3 1 ? 0 0 

WUAINNENES BURG 5 0 5 = Se'sd cco Swe REt aaeeR eee eae 46 41 26 58 48 6 1 17 25 8 

SUNN SUD. 5 «o.0:cin kb Ten pin Kaw awa REE RS wees 16 19 15 28 17 4 1 25 16 5 

PRMD. Sly i .5.6s 0 abMd Eva oh Sao sak tows 7 67 «(16 10 46 34 0 25 59 2 

Totats: 263 71 128 64 102 114 44 3 67 100 41 
\ < a 


* Undetermined. 


» L.T.: legal traffic. 


© L.T.: illicit traffic. 








Table No. 3 
4 SEINE: WOMEN HAVING OCCUPATIONS, 149 
Origin of 
rug Source of 
addiction supply 
Both Unde- Drug addicts 
concur. ter- Reci- and 
Th N. Th. a L.T 1.7. rently mined Divorced divists tratfickers 
Artiste: 40..... 8 26 6 13 23 4+ 0 10 9 6 
Medical, etc.: 39 22 7 10 38 1 0 0 9 8 0 
Shopkeepers: 21 7 9 5 8 9 3 1 7 7 3 
Office 
employees: 19 4 8 7 10 8 1 0 5 4 0 
Liberal profes- 
sions: 12..... 4 5 3 7 5 0 0 3 2 0 
Domestic 
servants: 8... 3 4 1 6 2 0 0 1 3 0 
Cees (Occ cek cs 2 0 3 2 3 0 0 1 1 0 
Manual 
workers: 5... 3 1 1 3 l 1 0 1 4 0 
e ® Torats: 149 53 60 36 87 52 9 1 37 38 9 


* Undetermined. 


SS SS nan 
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There are marked differences between the total figures 
for “women having occupations” and “women of no oc- 
cupation”: 


Women of no Women having 


occupation occupations 

(Per cent) (Per cent) 
Therapeutic origin........... Sacco 36 47 
Non-therapeutic origin......... A 64 53 
SNEEIE Oceanic dy aites cides hccie-cw'e > 38 25 
Drug addicts engaged in drug traffic... 16 6 


In the case of women with occupations the figures for 
the two origins are roughly similar, while in the case of 
women of no occupation the non-therapeutic origin is 
predominant. The percentage of recidivists and traffickers 
is much higher among women of no occupation. 

The same situation may be noted in the case of men, 
and it may be considered—and is generally admitted— 
that the exercise of an occupation provides less favour- 
able ground for drug addiction than idleness. 





Prostitutes account for most of the non-therapeutic 
cases. In many cases they get their supplies from the 
black market. 

The same considerations apply in the case of artists. 

It should be noted that cases of persons obtaining 
supplies from the legal market are more numerous than 
cases of therapeutic origin. 

Generally speaking, drug addicts who have been in- 
troduced to narcotic drugs through therapeutic treatment 
try to obtain supplies on the legal market; they always 
regard them as a medicine. Few of them would ever think 
of obtaining drugs in the streets. 

Lastly, prostitutes account for more than half the num- 
ber of drug addicts engaged in traffic. This occurs partly 
as a kind of solidarity; they lend each other a helping 
hand in case of need. 


B. Analysis of male cases: 356 

(a) Therapeutic origin: 

100 cases were of therapeutic origin, i.e., 34 per cent 
of the known cases; 

192 were of non-therapeutic origin, i.e., 66 per cent; 

64 were of undetermined origin. 
(b) Sources of supply: 

Legal traffic, 155 

Illicit traffic, 163 

Both concurrently, 38 


(c) Recidivists: 
98, i.e., 27 per cent 


(d) Addicts engaged in drug traffic: 
59, i.e, 15 per cent 


(e) Occupations: 


Undetermined ...... PRR G aici < a lale 50 «bee aiding ai encase iy Laneee 
BOG GE MND SOOMMIOREIEL SW Siac vc cc ccescese aa.o canara eee 
Men practising occupations............... Scenes 246 
Including: 
i SUAS AES eI ro ot - 36 
PON, ila eet E o idin. sv -<'s-0 5's 6-5.s\0 b,c CRON 40 
SEINE MIMAIE Wes UR EIC Gv a0 6. 0 oo 0050's be SSRIS ani Se 
NG ON orn a aa!s 5 o.a.s ve v's vce sane RENE 26 
Industrialists MMA te iis ve 0.0'6Sanneee siueatsieneets . (“ae 
PAOEOD WORE elec c sss suns eo ppeteueeenee te 
Para-medical professions............-seeeseeee: ‘5, me 
TURE SM wth u6c eos aces caeecak ents ae 
MVNO, SOROR hone oie cfs os so isco deen Sh Oem aS pas 
Cafes UE CaN ork Ss. « 9:0:01¢-4)0. 010g USM RR 9 
NINE, ae cea ule b's ss’ 00s oo dale oe eons 5 
AS ar Giecmeetaare 4 


Twenty-nine per cent of male drug addicts have no 
occupation. The proportion is a considerable one, but 
a large part of this group consists of individuals of a 
kind peculiar to large cities, who frequent the shady cir- 
cles known as le milieu. However, another part, com- 
prising 39 per cent, consists of persons who have lost 
their employment because of drug addiction. 

As may be seen from table no. 4 most addicts en- 
gaged in drug traffic (41 out of 55) belong to the group 
“men of no occupation”. 


So far as concerns men practising occupations, the 
observations made in with women remain 
valid, It may be noted that the physicians number fifty- 
six, or over 15 per cent. Allowing for their size, the 
groups shopkeepers, industrialists and liberal profes- 
sions are far more affected than the manual workers and 
office employees. The members of the armed forces are 
all colonials who were introduced to opium in the Far 
East. The four landowners might well be classified among 
the industrialists in view of their mode of life, since 
they are large landowners living in Paris. Lastly, five 
students were victims of proselytism. 


connexion 


The relevant details are given in tables no. 4 and no. 5. 


Table No. 4 


SEINE: MEN OF 


NO OCCUPATION 





Source of 





supply 
Origin of drug —— ea 
addiction Both 
—_— ———__——— concur- Drugs 
Number Th. N. Th. 8 “.T. 1.T. rently Recidivists addicts 
Undetermined: 10.... 4 3 3 5 4 1 0 2 
No occupation: 100.. 19 60 21 34 45 21 51 41 


* Undetermined. 


— 


Cd 


® ¢ 
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Table No. 5 


SEINE: MEN PRACTISING OCCUPATIONS, 246 








Source of 
supply 
Origin of drug 
addiction Both 

SS a ee eee concur- Drugs 
Occupations Th. N. Th, “ L.T. 1.T. rently Recidivists addicts 
Physicians: 56......... 30 12 14 50 6 0 2 0 
Entertainers: 40........ 8 25 7 8 29 3 8 2 
Shopkeepers: 30....... ll 16 3 12 14 4 8 2 
Office employees: 26.... 4 18 4 10 12 4 9 2 
Industrialists: 23....... 7 13 3 8 13 2 5 0 
Liberal professions: 18 9 8 1 9 9 0 8 2 
Para-medical 

professions: 12...... 2 7 3 9 3 0 2 2 

Manual workers: 12.... 5 5 2 8 4 0 4 0 
Armed forces: 1l...... 1 8 2 2 9 0 0 0 
Cafes — hotels: 9..... 0 8 1 0 7 2 1 2 
we ree 0 5 0 0 5 0 0 0 
Landowners: 4......... 0 4 0 0 3 1 0 0 
ROPES. S UO 5 oe 0%in con 77 129 40 116 114 16 47 12 


* Undetermined. 





As in the case of women there are marked differences 
between persons. with occupations and those of no oc- 
cupation. 


No occupation With occupations 
(per cent) (per cent) 


Origin: 
OUUVONIUIC 5g SNS bw Aisa ae Oke 24 37 
PIOULEOTENOUEIO: 6.555 ce. ces ucaie ne 76 63 
RUOUMNNINNS hea o's wis. 50d <b due aleen pea 53 19 


Addicts engaged in drug traffic 


Parnes 41 5 


Although non-therapeutic origin is predominant among 
men also, it is more common among men of no occupa- 
tion. As in the case of women, the latter account for the 
highest proportions of recidivists and traffickers. How- 
ever, it is more difficult for men than for women to 
obtain supplies on the legal market. There are several 
reasons for this; among them the fact that most of the 
female cases are of therapeutic origin and that women 
can more easily simulate illness and obtain medical pre- 
scriptions from doctors out of weakness or indulgence. 


III. CoMPaRIsSON wiTH CANADA 


The absence of statistical data on drug addiction was 
emphasized at the beginning of this study. It is therefore 
difficult to compare the situation in France with that in 
other countries. However, an official study covering the 
years 1930-1946 has been made by the Canadian De- 


5 Gordon H. Josie: A Report on Drug Addiction in Canada, 
Department of National Health and Welfare, Ottawa. 1949. 


partment of National Health and Welfare. Unfortunately 
it deals only with persons convicted for offences commit- 
ted under the opium and narcotic drug act and, con- 
sequently, the statistics include not only drug addicts but 
also individuals convicted on charges of trafficking. The 
author estimates that drug addicts account for 40 to 70 
per cent (the figure varies from year to year) of all 
offenders, Subject to this reservation a comparison may 
be essayed at certain points. 


In sixteen years 3,245 offences were recorded, includ- 
ing second or repeated offences, i.e., an average of 191 
per annum. The sex distribution was 88 per cent men 
and 12 per cent women. However, the report emphasizes 
that this does not reflect the real sex distribution of drug 
addicts. It states that in this connexion the only reliable 
information is that relating to the admission of drug 
addicts into mental institutions, the figure for the period 
1932 to 1945 amounting to 374 men and 187 women, or 
67 and 33 per cent respectively. But these statistics, in 
view of the small number of cases covered, do not reflect 
the real position. The authors share the opinion of those 
experts who consider that in the case of drug addiction 
of therapeutic origin, at least, the number of women 
exceeds the number of men; we have already seen that 
this is the case in France. 

On the other hand, we were struck by the age distribu- 
tion (see table no. 6 below drawn up by G. H. Josie 
and figure 3). 
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Table No. 6 


DISTRIBUTION OF DRUG ADDICTS IN CANADA 





Males 
Age-groups No. Per cent 
16 — 18 years 10 0.74 
19 and 20 years 6 0.44 
21 — 24 years 69 5.07 
25 — 29 years 202 14.85 
30 — 34 years 223 16.40 
35 — 39 years 240 17.65* 
40 — 44 years 156 11.47 
45 — 49 years 134 9.85 
50 — 59 years 156 11.47 
60 years 
and over.... 46 3.38 
Age not given 118 8.68 
Torta: 1,360 100.00 


*“Author’s emphasis. 


276 








Females Total 

Per cent No. Per cent 
0.72 12 0.73 
6.88 25 1.53 
11.23 100 6.11 
25.36" 272 16.62 
19.57 277 16.93 
13.04 276 16.87 
8.33 179 10.94 
3.26 143 8.74 
5.07 170 10.39 
0.36 4/ 2.87 
6.16 135 8.25 
99.98 1,636 99,98 





In figure 3 the peaks of the two curves of the graph 
show a difference of ten years, as in France. But the peak 
age groups are ten years younger than in France (25-29 
years in the case of women and 35-39 years in the case 
of men). 

What can be the reasons for the relatively early in- 
cidence of drug addiction in Canada? It is difficult to sug- 


Figure 3 


* a Ages, Canada 


‘ —— Men 


Women 


—20—20/24—25/29—30/34—35/39—40/44—45/49 —_—_—_ 50/59 —_ 60 + 





gest an answer to this question, for without a profound 
familiarity with conditions of life in Canada highly im- 
portant factors may well be overlooked. 


From partial information collected in the United States 
it would appear that the situation there is similar. The 
percentage of drug addiction cases of therapeutic origin 
is much lower than in France, and a comparison between 
the curves for Paris and Canada confirms that the flat- 
tening of the curves towards the highest age groups is 
mainly due to the therapeutic origin of the drug ad- 
diction cases. 


Any serious study carried out in this field should be 
of a social nature, bringing out the differences between 
France on the one hand and Canada and the United States 
on the other hand. 


In order to explain the development of drug addiction 
in Canada, the author of the report quotes Dr. Adams, 
who says that people take drugs in order to “temper 
the wind of reality”. 


The occupational data given in the report are practi- 
cally useless for our purpose owing to the categories 
used. 


We may note the relatively high number of labourers 
(21 per cent of the total) and servants (18 per cent). 


No comparison can be made in other categories, such 
as construction, transport and communications, manu- 
facturing, finance and insurance, etc. 


There are no figures for medical practitioners or 
artists, 


On the other hand, statistics are given on the education 
of offenders. They are difficult for us to interpret as we 
are not familiar with the categories applied. 





cee 
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Table No. 7 


DISTRIBUTION OF DRUG ADDICTS IN CANADA ACCORDING 
TO EDUCATION 





c Convictions under 
Educational status Opium and Narcotic Drugs Act All convictions 





No. Per cent No. Percent 
PRURUEUOT 350 05's Vines cio os 90 4.15 6,233 1.34 
PUMNE NUR 5 4) 0 Stic ties alee 67 3.09 14,024 3.00 
PUOUUREY os cicee wctens 1,753 80.86 415,894 89.10 
a eee lll 5.12 4,958 1.06 
UE NOON cv csmasle ee < 147 6.78 25,649 5.50 








TotaL: 2,168 100.00 466,758 100.00 





This analysis shows, at all events, that drug addiction 
in Canada is by no means confined to the highest social 
classes. 


The report also contains statistics on the religion of 
offenders. 


The most numerous group absolutely consists of Roman 
Catholics, accounting for 34.96 per cent; however, the 
Protestants are divided into a multitude of sects: as a 
group they actually account for 42 per cent. These figures 
cannot be evaluated without relating them to the religious 
distribution of the population as a whole, which unfor- 
tunately, is not given. However, the proportion of Jew- 
ish offenders, 4.9 per cent, is undoubtedly much higher 
than the relative size of the Jewish population of Cana- 
da. The author rightly points out in this connexion that 
offenders under the Opium and Narcotic Drugs Act are 
mostly town dwellers, and that 87 per cent of Canadian 
Jews live in towns. Persons of no religios account for 
1.06 per cent of the total. The author states that the pro- 
portion of offenders who are members of the Anglican, 
Baptist, Catholic and United Church groups is lower 
than their proportion of the population. 

The author of the report ends his conclusions with 
the following words: 


“There is some suggestion that a definite religious 
affiliation of some kind makes it less likely that a per- 
son will become a narcotic offender, but the causal re- 
lationship here is not clear since the break with formal 
religion may be associated with other social factors.” 
The data given in the report are therefore insufficient 

to allow of their discussion in this study. 
Of the total of 3,245 offences, 1,899 were first offences, 


302 were second offences and 1,044 were reiterated of- 
fences. 


Moreover, the report provides no information on the 
etiology of drug addiction, merely citing the views of a 
few international experts. 


IV. SUBSTANCES USED BY DRUG ADDICTS IN FRANCE AND 
METHODS OF ABSORPTION 
A. Substances used 


Allowing for multiple uses, 694 cases of the consump- 
tion of narcotic drugs were recorded. They may be 
classified as follows: 





9 
Number Per cent 
RR ES cas os nid aR ORE EEE oma keke kha 243 35.1 
BIND alas 5 cies. 4 4s 4.346 Se Roe ROR ERE ER oe 196 28.2 
EMVOROULMODERDONE” oc e .iicas Goss be eecaees 80 11.5 
SPIN RUINED oy 6.50 sa cae sennhs seo etesekas 62 9 
Pethidine hydrochloride’. ..................05 52 75 
EMER RE aC cle ns coach sahceoeeG Raab ncoees 31 4.4 
NAIM. OG oss GA's 0: cous soe WSOC blows ae ok os 21 3 
Indian hemp (smoking) ..................0085 9 1.2 
694 99.9 


"Sold under the following tradenames: Eubine, Pancodine, 
Eucodal, etc. 


» Sold under the following trade-names: Dolosal, Demerol, ete. 


Heroin easily heads the list and together with morphine 
accounts for about two-thirds of the cases. 


The high percentage for Dihydrooxycodeinone should 
be emphasized. This substance, which began to be used 
in France only a few years ago, has proved to be par- 
ticularly dangerous with regard to drug addiction. It 
seems to act more like heroin than like morphine. Simi- 
larly the use of Pethidine hydrochloride has already led 
to a fair number of drug addiction cases.® 

The opium smoking addicts in France are mainly 
Orientals who have settled in our country and a few 
idle rich who were introduced to opium by a stay in 
the Far East. 


Every year the police regularly arrest the gang of 
traffickers who supply the few dozen opium smokers in 
Paris, but new suppliers always come forward to take 
their place. The quantities of opium consumed are very 
small and it is very difficult to prevent clandestine im- 
ports. In view of the high price that rich addicts are al- 
ways prepared to pay, there is naturally a supply ade- 
quate to satisfy the demand. 

It would be a mistake to judge the extent of this type 
of drug addiction in France by the newspaper headlines 
reporting such cases. 

In actual fact, the repressive measures taken by the 
police prevent the operation of any real opium smoking 
establishments. 

Smokers generally indulge their vice at home, alone 
or with a few intimates. There is thus little danger of 
this practice assuming dangerous proportions. 

Cannabis is smoked almost exclusively by North 
Africans who receive it in parcels sent by their families. 
Accordingly, it is difficult to put a stop to this illicit 
source of import; but here again the practice is a very 
limited one and there is nothing in France comparable 
to the vogue of Indian hemp, under the name of mari- 
huana, in the United States. 


The percentage of cocaine consumption (3 per cent) 
clearly indicates a downward trend, which it may be 
noted goes hand in hand with a relative decline in the 
therapeutic use of this drug. The “snow” period seems 
to have come to an end in France, but not, it appears, 
in other countries. 


6In 1953, 16 per cent of the new drug addicts in France and 
12 per cent of the recidivists used pethidine. This trend is 
becoming more marked. 
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Drug addicts consume laudanum by injection, as has 
been proved by several recorded cases of tetanus ac- 
companied by numerous multiple abscesses caused by in- 
jections of laudanum. 

Here again, we are a long way from the vogue, dear 
to Thomas de Quincey, of laudanum taken orally. 


The discovery of this practice has led to the suppres- 
sion of all exemptions granted in respect of laudanum, 
in particular, the privilege of obtaining 5 grammes with- 
out a prescription. It has been found necessary to 
abolish this allowance whatever the form in which the 
laudanum is supplied—a French patent medicine for 
use in compresses containing a high proportion of 
Ipecac which was supposed to prevent its absorption 
by mouth was found to be taken by injection. 

The foregoing definitely confirms an already well- 
known fact: that heroin is the most dangerous drug. 


B. Methods of absorption 


The methods of absorption of narcotics by drug ad- 
dicts were determined in 386 cases. They may be classi- 
fied as follows: 

Cases Percentage 


By injection 


b SHED dap be MeN thn Meee teas 325 84 

ONO. WEE. occas cewaw ee ateaeses 27 7 
ee NIE oo ac’: vinid aceetant via alt Dearne diets 19 4.9 
TF IEINGS sic dia Ren oad pete Ook een eit ae 3 3.3 
ee WEONEE MRNOOUEOR. 5 icc sawaeranskoemsoows 2 0.5 
386 99.7 


The prevalence of the transcutaneous method is over- 
whelming. This is due not only to the efficiency of this 
method, but also to the “syringe complex” noted by 
certain authors. 


In the past few years intravenous injection, which 
seems to have been quite exceptional before the war, 
has made considerable strides. 

P. Desclaux, L. Derobert and R. F. Katz’ attribute the 
development of this method since 1940 to the “increas- 
ing scarcity of the drug in ampoules” and to “the idea, 
inaccurate though it may be, that intravenous injection 
produces a more lasting effect, permitting smaller 
quantities to be used so that the stock of the drug can 
be conserved. The habit has remained, although the 
first reason no longer exists and drug addicts have been 
able to convince themselves that the second is false.” 
But the same authors also give a third explanation: 
“Of course, the main consideration is no longer par- 
simony; what is sought is a more intense effect and 
initial sensations of greater coenesthetic euphoria. These, 
however, do not last longer, as addicts originally thought; 
on the contrary, they are shorter.” 


Drug addicts do in fact report that this method pro- 
duces a more intense effect; and we are obliged to 
believe them, since that alone can reasonably explain 


T Aspect dactualité des toxicomanies in Recueil des Travaux 
de Institut National dHygiéne, published by Masson, 1950, 
volume IV, part 1, pages 437 et seq. 


the use of intravenous injection, a more difficult method 
than subcutaneous or intramuscular injection. 


It should also be noted that subcutaneous and intra- 
muscular injections quite often cause abscesses, whereas 
these are generally avoided by the use of intravenous 
injection. 

The nasal method is found almost exclusively on the 
clandestine market properly so called, where heroin is 
generally sold in the form of salts. 

A new method of absorption has appeared in the last 
two or three years with the development of suppositories 
for therapeutic treatment. Although this method of ab- 
sorption is very recent, its effectiveness is proved by the 
appreciable percentage of cases already recorded, 

Under certain exceptional provisions in force in 
France, limited quantities of suppositories containing 
narcotic drugs may be supplied without a prescription. 
When these provisions were introduced, it was thought 
that the quantities which could be absorbed by this 
method were limited, in view of the physical effect of 
suppositories and the volume representing an active dose 
for a drug addict. 

That is not the case: most drugs have a constipating 
effect, and volume has not constituted the obstacle an- 
ticipated. In one case, for example, it was estimated that 
a drug addict had succeeded in obtaining and “ab- 
sorbing” an average of 30 to 40 suppositories per day. 

The information collected on this subject by the vice 
squad in Paris shows that many inveterate drug addicts, 
well known to the police, have completely adapted 
themselves to this method. 


V. RESPONSIBILITIES OF THE MEDICAL PROFESSION 


We have had the opportunity of studying the medical 
records of 574 of the 768 Paris drug addicts. This 
information comprised in each case the curriculum vitae 
of the addict, his clinical record and an estimate of his 
addiction. 

These records were all drawn up by the same ob- 
server, the Chief Medical Officer of a psychiatric hos- 
pital of the Seine Department, and constitute a homo- 
genous mass of material which is unique in France in its 
quality and size.* They provide data the value of which 
may be judged from the following: 

Of the 574 drug addicts: 

275 were supplied by medical prescription; yet the 
medical expert found only 52 sick persons among them, 
and considered moreover that treatment by narcotic 
drugs was justified for only 10 of them. 

148 cases were of therapeutic origin, 

104 cases were of non-therapeutic origin, 

13 cases were of undetermined origin, 

130 were recidivists, and 

31 were also traffickers. 


8 We are glad to have the opportunity here of expressing our 
gratitude and admiration to Dr. Gouriou for the help and en- 
couragement he gave us in our work and also for the competence 
which he has always shown in this highly specialized field of 
drug addiction. 
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Thus, 38 per cent of the drug addicts supplied by 
doctors not only were not suffering from any illness, 
but had contracted their vice for non-medical reasons. 
However divided medical opinion may be on the ad- 
visability of prescribing narcotic drugs, and however 
severe the judgment of the expert may be, we are clear- 
ly faced here with an important aspect of the prevention 
of drug addiction. The number of quack doctors who 
“sell” their heroin prescriptions is very small, and near- 
ly all doctors who prescribe drugs wrongly do so with- 
out any personal profit; on the contrary, they bring 
very disagreeable consequences upon themselves both 
from their “clientele” and from the public authorities. 


The incompetent practitioners are the most dangerous. 
Let us take some examples: 


C. D. .... “I was suffering from migraine, and 
Doctor X.... prescribed P....° for me.” 


J. T. smoked opium in the East, and on his return 
to Europe took up the classic substitute of heroin. He 
showed the expert a medical certificate reading as fol- 
lows: “This patient has contracted a reactive opiate ad- 
diction as a result of chronic sciatica.” 


Rae ineeks an offender confined in a State hospital: 
“T suffer constantly, but not to any greater extent here, 
where I do not receive any drugs.” 


Mrs. K. ...., an asthmatic: “I must admit that I have 
had fewer attacks of asthma since I lost the habit.” This 
addict had been treated from 1930; she has not repeated 
the offence since 1947, in which year she was charged 
and ordered to undergo denarcotization. 


We may observe that Professor Vallery-Radot wrote 
as follows: “I never give morphine to asthmatic pa- 
tients; I find that treatment very harmful in nearly all 

” 
cases. 


R. R. .... “At the age of 25 I had a carbuncle and 
the doctor gave me morphine . . .” R. R. . . . repeated 
the offence 4 times, in spite of 3 convictions. 


Mrs. S. . . . became a drug addict as a result of a 
pregnancy treated as a hepatic colic. In 1946 she simul- 
taneously consulted several doctors, three of whom did 
not observe that she was in the seventh month of preg- 
nancy. 


X ... became a drug addict at an early age through 
proselytism, and was subsequently wounded in the arm 
during the war. He used his wound as a pretext to ob- 
tain prescriptions of drugs. He confessed to the expert, 
who observed that the scar was even, not painful to the 
touch and without neuralgic- complications: “My arm 
does not hurt all the time, but I have got into the habit 
of giving myself injections, in a moderate way, whenever 
I get a fit of depression.” 


Mrs. V. M. . . . became a drug addict in 1942 as a 
result of treatment by morphine—due to a mistaken 
diagnosis. “I am delighted to have been denarcotized. 


® Patent medicine based on full-strength extract of opium. 
10 Authors’ italics. 


I should never have been given those shots.” She has 
not repeated the offence since 1946. 


There are also some doctors, though they are much 
rarer, who treat drug addicts with drugs. Here is Dr. 
Gouriou’s appraisal of the case of N. J.: 


“In the East, he smoked up to a hundred pipes a day; 
on landing at Marseilles, no longer able to get his usual 
ration, he fell ill. The doctor consulted came to the 
learned conclusion, on the basis of his analysis of the 
symptoms noted, that he was diagnosing a case of with- 
drawal pains, a so-called ‘craving’, and that this well- 
defined syndrome could be cured by morphine injec- 
tions. The addict, thus introduced by order of medical 
authority to an occidental and more modern form of 
drug addiction, remained faithful to it, save that he 
exchanged morphine for heroin, the effects of which 
are similar but twice as intense.” 

Do you think that these “patients” are grateful? 

This is what they say of their doctors: 


M. X.: “I went to see Dr. Y. . . . I don’t want to pass 
judgment on him, but I think he is a weak man.” 


H. D.: “If you only knew how we behave in front 
of doctors—not at all as we do with you. If they are 
misguided enough to give us a prescription, we go back 
in a week, If the doctor gives one person a prescription, 
he is blackmailed by another who has been given his 
name, into doing the same; and so he is caught in the 
web.” 


Far be it from us to use these examples to evade the 
physician’s problem of pain. 


Narcotic drugs are an essential weapon in the thera- 
peutic arsenal, and the struggle against the abuse of 
narcotic drugs is conducted in France in such a manner 
as never to interfere with the legal supply of drugs for 
sick persons. 


We consider it absolutely essential that the interests 


of sick persons should never be harmed in the slightest 
by either international or national action. 


The problem of pain cannot be dealt with within the 
limitations of this article. What the authors wish to 
make clear is that though they differ in their philosophies 
they are agreed that pain is harmful and that it is the 
duty of the physician to eliminate it. But plain common 
sense requires that one evil should not be replaced by 
a greater evil. Of course, that is easier to write than to 
bring about; but information collected over a period 
of eight years clearly shows that narcotic drugs are too 
often prescribed when other treatments could be used 
—treatments which would be just as effective. 


Here is a striking example: until 1947, dihydrooxy- 
codeinone was subject to certain exemptions, so that 
suppositories containing that substance could be issued 
without a prescription. Abuses of a patent medicine 
containing dihydrooxycodeinone having been reported, 
the exemption was withdrawn. The manufacturer protested 
that this meant discrimination against his suppositories, 
suppositories with a morphine base being still exempted 
at that time. He was given evidence of abuse, but re- 











mained unconvinced and decided to make a personal 
investigation. After an objective survey, he reported 
back that the information given him had fallen short 
of the truth; for example, he had found cases of narcotic 
drugs being prescribed against toothache! 


Diagnosis of many types of chronic pain is difficult, 
and no one will ever criticize a doctor who prescribes nar- 
cotic drugs when in doubt. Before a long-term prescrip- 
tion is written, however, it is essential, first, that every 
possible check should have been applied, and second, 
that other methods of treatment should have been tried. 


It is a commonplace that patients who are in pain and 
who may legitimately be prescribed narcotic drugs often 
ask for more than they need. Here are some examples: 

Mrs. A... . had been the victim of an accident. She 
told the expert: “I must admit that I have carried the use 
of drugs to excess; at first one injection was enough for 


” 
me. 


Mrs. F. C. . . . was given prescriptions for dihydrooxy- 
codeinone in 1945. She was sent to hospital in 1948, 


stayed in hospital 5 months and left denarcotized. Has 
not resumed the habit: 


“I could no longer distinguish between the pain of 

‘deprivation’ and that of my cardiac condition.” 

The expert wrote the following opinion on a person 
suffering from stomach trouble who was charged with 
drug addiction: “The condition of craving is indeed even 
more painful than the abdominal attacks, and the com- 
bination of the two makes it impossible to report ob- 
jectively on the development of the abdominal syndrome. 
The tyranny of the drug is such that the patient exag- 
gerates his physical pain to obtain supplies.” All de- 
narcotized addicts admit such exaggeration. 


The pain felt in the stumps of amputated limbs is well 
known. Professor Leriche has written on that subject as 
follows :™ 


“This is what should not be done: 


“The complaints of an amputee who says that his 
stump is giving him pain should not be taken lightly. 
“He should not be made to wait a long time for a 
careful examination, which alone can shed light on the 


mechanism of his pain and provide therapeutic 
guidance. 


“He must not be allowed to become a morphine ad- 
dict: an amputee addicted to morphine is incurable; 
however strong-willed he may be, sooner or later he 
will return to the habit.” 

Disagreeable as the admission may be, it must be 
recognized that the real origin of many cases of drug 
addiction is the incompetence of the attending doctor. 


Physicians must therefore have the courage not to take 
the easy way out of drugs to make up for the absence of 
a diagnosis. For this reason, they must also take care 
not to fall too far behind in their knowledge of medical 
progress. 


11 Professor Leriche: La chirurgie de la douleur, Paris, Masson 
and Co., 1940. 
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At the other extreme, we must cite an argument which 
some physicians have gone so far as to use. It runs more 
or less as follows: “I no longer prescribe narcotics be- 
cause I do not want to go to prison.” 


We have still to be shown a doctor who has been sent 
to prison for writing legitimate prescriptions. On the 
other hand, we could point to many offences in good 
faith and even frauds committed by physicians which 
have cost them nothing but a mere courteous admonition. 
In dealing with a drug addict, the physician should try 
everything before prescribing narcotic drugs. On the 
other hand, when the disease requires it he should not 
hesitate to use a medicine whose beneficial effects have 
been proved. 


VI. THE ROLE OF THE PHARMACIST 


The social importance of the pharmacist cannot be 
exaggerated. His participation in the struggle against 
drug addiction is a characteristic example of the part he 
has to play. It cannot be often enough repeated that the 
best service that can be rendered to a drug addict is to 
cure him. The moral degeneration of these unfortunates 
is such, and the methods they use to satisfy their vices 
are so variously fraudulent, that the weapons which 
have to be used to cure them may shock the susceptibili- 
ties of some persons. Pharmacists, however, must not 
forget that it is a question of saving the lives of human 
beings, and that there could be no nobler purpose to 
justify the means used. 


Once the drug addict has more or less fradulently 
obtained a prescription, he rushes to the pharmacist. A 
very heavy responsibility therefore rests on the shoulders 
of that practitioner; one which he alone must discharge. 
The poison cupboard in general and narcotic drugs in 
particular must be regularly supervised by the pharma- 


cist, whether he is a dispensing pharmacist or a manu- 
facturer. 


This point may be illustrated by two examples. The 
first is the case of a pharmacist whose employee ordered 
narcotic drugs without his knowledge. In the second 
case, a manufacturer of ampoules had an assistant who 
regularly obtained ampoules of morphine which he wrote 
off to “manufacturing losses”. 


A dispensing chemist must in all cases supervise per- 
sonally the execution of prescriptions for narcotic drugs. 
He should check their authenticity and make sure that 
they are written in legal form. If he is in the slightest 
doubt, he should telephone the doctor and ask him to 
confirm the prescription. 

The pharmacist should always mistrust: 

(1) Generally speaking, unknown clients, especially 
on closing days; 

(2) Prescriptions written by doctors who do not live 
in his district, or whom he does not know, i.e., whose 
writing and signature he cannot recognize; 

(3) Clients living in distant districts, in large cities, 
or in a different commune, in other cases. 
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The Decree of 19 November 1948 has given pharmacists 
in France an effective weapon by requiring them to ask 
for identity papers if a client is not known to them. 
This practice has no disadvantages, since pharmacists 
are bound to observance of professional secrecy. More- 
over, the fact that prescriptions of narcotic drugs must 
be written in a counterfoil book is a serious obstacle to 
fraud. But what should a pharmacist do when he is cer- 
tain that a fraud is being committed—when, for example, 
he is given a false prescription? He should at once in- 
form his inspector of pharmacies, and meanwhile should 
avoid filling the prescription. 

It may be noted that some pharmacists—fortunately 
they are rare—have thought to solve the problem by 
systematically refusing to fill prescriptions for narcotic 
drugs, for example, under the pretext of being out of 
stock. This attitude is unworthy of a profession whose 
members daily have occasion to display their high pro- 
fessional integrity. The pharmacist must not be satisfied 
with a correctly drawn-up prescription; the exercise of 
perspicacity will often enable him to discover anomalies. 

Here is an authentic example: a client came with a 
properly drawn-up prescription reading as follows: 

Sydenham’s laudanum. -l eet ie 
Camphorated oil § 7 


This was at a time when there was a shortage of fats 
and oils, and many pharmacists had no oil. The client, 
finding that owing to the shortage many pharmacists 
could not fill his prescription, was in the habit of coming 
with a bottle already half filled with oil, until one day 
the attention of an inspector of pharmacies was drawn 
to the prescriptions, which were in fact false. The 
obliging client used to pour off the laudanum and use 
it for injections. 

There is one particular case in which a pharmacist 
can render valuable service: when he realizes that a 
client is having narcotic drugs prescribed by several 
doctors concurrently. His duty is to inform either his 
inspector of pharmacies or the doctors. 


In brief, the pharmacist can play a very valuable part 
in preventing and combating drug addiction. Many phar- 
macists in France are aware of this and are playing an 
important part in the detection of drug addicts. There 
can be no doubt that the effectiveness of the struggle 
against drug addiction depends to a great extent on the 
members of the medical and para-medical professions. 


VII. ORIGINS OF DRUG ADDICTION 


We now come to the general problem of drug ad- 
diction. Why and how does a person become a drug 
addict? What are the contributing factors and what is 
their relative importance? 

Much has been written on this theme.!” 


By making a rough selection amongst this mass of 
documents it seems possible to distinguish three kinds 


12 See especially the interesting bibliography of the article 
by P. Desclaux, L. Derobert and R. F. Katz: Aspects dactualité 
des toxicomanies, 25th Congress of Forensic, Social and Labour 
Medicine, Bordeaux, 11-14 May 1949 (I). 





of hypotheses regarding the psycho-pathological origin 
of addiction to drugs. 


I. First, we give an example of the fantastic extremes 
to which extra-scientific considerations may lead. 


We quote the author’s'® own words in order not to 
distort his meaning; he draws the following distinction: 


“The morphinomane is a pervert, a sensualist, of 
limited intellectual development, an abnormal creature 
who gives way to the abuse both of heroin and of 
alcohol. He is to be found among the dregs of society 
and in the lowest strata of the big cities. 


“The morphinique, on the other hand, is frequently 
an exceptional individual who belongs to the highest 
levels of society. He often excels by his cultivated 
intellect, his standing in his profession and his mental 
gifts; he may be a distinguished doctor, a well-known 
politician, a fashionable writer, or a highly qualified 
naval officer. He discovers that by a sort of affinity 
of his constitution, perhaps of his gray matter, he has 
a predilection for morphine and heroin; he has no 
desire for other drugs. An injection of morphine, given 
for medical purposes and not at his own request, re- 
veals, to his great astonishment, the beneficial effects 
of this drug on his organism, his constitution and his 
general condition. He learns of his need for morphine 
by pure chance, and the fact that he acquires a taste 
for it at the first dose is independent of his own 
volition. He continues to take it from a need to main- 
tain a neuro-vegetative equilibrium until, through the 
mysterious phenomenon of habituation, he becomes 
forever a slave to the drug. The hellish cycle has been 
closed. Thus a well-known dictum is confirmed: na- 
ture makes the morphinique and a vital need confirms 
him in his addiction. It is believed that, unknown to 
themselves, such persons are subject to permanent dis- 
turbances of the ‘coenesthetic sense’ which can be dis- 
pelled only by morphine. It is a surprising fact that, 
leaving aside the question of habituation, morphine 
seems to be less toxic for a morphinique than for any 
other person. The morphinique lives to a good age and 
does not die of his addiction. The morphinomane, on 
the contrary, very soon reaches a stage of physical 
and moral collapse and becomes as repulsive as the 
leper of old.” 


The author continues: 


“T have reached the conclusion that a complex, varied 
and often very serious clinical and biological syndrome 
is created by withdrawal . . . I have also reached the 
further conclusion that this serious syndrome is ob- 
servable only in a special class of morphinomanes 
whose numbers are very limited, namely, the morphini- 
ques. 

“Morphinomanes do not suffer in the same way when 
deprived of morphine; they are more numerous and 
less interesting.” (sic) 


13 J. F. Hayat: Morphinomanes et morphiniques — La Semaine 
des Hépitaux, no. 63-64, 25-30 August 1952. 
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The author himself tells us that these conclusions are 
the result “of fifteen years of impartial observation”, 
and “of fifteen years of bibliographical research . . .” 


This article is full of flagrant errors such as the state- 
ment that “morphine does not modify the normal state 
of the blood” ,'* and of contradictions and puerilities such 
as this: “At present, in the case of an individual who 
suffers much from the deprivation of morphine, we have 
only one means of determining whether he is a morphi- 
nique or a morphinomane: the test of withdrawal.” 


And further on he says: “We consider that in the case 
of morphiniques withdrawal should not be attempted.” 


II. The proponents of a second theory elaborate it as 
follows: 


“It seems incontestable that in the process of diges- 
tion man utilizes both calorific matter and substances 
that may be termed expendable. The purpose of these 
latter seems to be either to stimulate the individual to 
some extent or to enable him at times to escape into 
dreams. This need, which is found among every social 
group and in every latitude, may be regarded as a deep 
instinctive tendency.'® Drug addiction perverts this ten- 
dency and leads to the abuse of these substances which 
are both exciting and inhibitory. 


“Considered under this aspect drug addiction is de- 
termined not only by the excessive use of a toxic sub- 
stance but also by an anomaly or lack of balance in 
a personality.” 

Elsewhere the same authors say: 


“It is possible to distinguish drug addicts who have 
no natural predisposition but are in fact attracted to 
drugs under the influence of external factors. Amongst 
these latter the importance of the excessive use of emo- 
tional traumatism for healing purposes is well known. 
The professional use of drugs is also highly significant, 
as stressed by recent works on the origin of alco- 
holism. 


“Besides this category there are the real drug addicts 
who deliberately choose to live as they do without the 
compulsion of any external factor.”!® 


The same report'® goes on to say: “A point which has 
been stressed by many writers is the fact that these 

. ° ~ ° . ° 
patients are incapable of social adaptation” and further 
on: “This incapacity for social adaptation is only an 
effect. It is the expression of a profound disturbance 
of the personality in which various tendencies are unable 
to harmonize.” 


For that statement the authors base themselves in par- 
ticular on a bibliographical study of the psychiatric no- 
sography of drug addiction, where theses put forward by 
some dozens of authors are noted and where almost the 
whole psychiatric vocabulary is employed. Generally 


14For example, for the action of morphine and heroin on 
glycemia, see Ch. Vaille: Contribution a [étude des hyperglycé- 
mies medicamenteuses ou toxiques, Paris, 1937. 

15 Our italics. 


16P. Desclaux, L. Derobert and R. F. Katz—op. cit. 


speaking the psychiatric disturbance precedes the drug 
addiction and is the basic cause of it. 


III. Finally a third theory is summarized as follows:'* 


“The essential effect of narcotic drugs consists in 
the effacing of painful impressions, whether conscious 
or unconscious. Physical pain, ‘cares and worries’, fa- 
tigue, feelings of humiliation, sadness, anxiety or de- 
spair give place to contentment, serenity, hope, a fugi- 
tive and deceptive sense of facility and self-confidence. 
All cases of drug addiction have their deepest roots in 
this quelling of an inner malaise, not in the exquisite 
delights, the incredible refinements of sensibility or in- 
telligence, depicted in literature. The causes of dissatis- 
faction, discouragement, anxiety and suffering in human 
beings are unfortunately so diverse, and so constantly 
renewed that the possibility of effacing or forgetting 
them, even for an hour, will always offer a marvellous 
temptation, an illusory and facile paradise. 

“But it is also at times a road of no return. If cir- 
cumstances or an underlying predisposition encourage 
the individual to repeat the use of the drug, the return 
to lucidity, to contact with reality, painful enough in 
itself, is complicated by a secondary effect. Soon, by 
an apparently biological process (it has been found pos- 
sible to produce cocaine addiction in monkeys) the 
absence of the drug creates a diffused organic malaise, 
a sort of anxious hunger, which is called the craving. 
This reinforces the causes which were responsible 
both for the individual’s recourse to the drug and for 
its special effect on him. Irresistibly it drives suf- 
ferers to another offence and renders withdrawal ex- 
crutiatingly painful, indeed almost impossible if the 
addict is left at liberty. Very soon a vicious circle takes 
form: the drug itself calls for the drug, and by force 
of habituation larger and larger doses only bring in- 
creasingly incomplete and ephemeral relief. 


“The intoxication—no longer now the subjective 
impressions produced by the drug but its direct harm- 
ful action on the organism—little by little takes deeper 
root and brings fresh sufferings. 


“The craving becomes ever more imperious. Efforts 
to obtain the drug and the use of it monopolize the ad- 
dict’s time. His pressing irresistible need, together 
with the continuous anaesthesia, as it might be called, 
which the drug induces, lead to deplorable acts. To 
procure the drug, the addict wheedles, implores, lies, 
robs and brings his family and friends to despair 
and ruin. He often degenerates completely and some- 
times ends up in physical and moral collapse.” 
We could quote a number of American authors to the 

same effect; suffice it however to cull from the American 
experience, the most extensive in the Western world, the 
following observations in support of this theory:'® 
Adolescents of thirteen to nineteen years of age do not 
have emotional difficulties or personality disturbances 


17Dr. L. Le Guillant: Les toxicomanies, Pages Sociales, no. 
23, 1947. 


18 See especially the works of Dr. Victor H. Vogel. 
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sufficiently marked to justify a diagnosis of psychiatric 
mental disorder. This, of course, does not take into ac- 


count disturbances caused by drug addiction itself and 
its consequences. 


* * 


Amongst these theories where do our own observations 
lead us? All the studies we have been able to carry out 
incline us to the third theory: it is not essential to lay par- 
ticular stress on the fact that man cannot be isolated from 
his environment and from nature—as is done by the 
sponsors of the first two theories quoted. Similarly, such 
researches as we have been able to carry out have not 
convinced us that drug addicts are already almost always 
mentally sick before they acquired the craving. It is 
undoubtedly true that unbalanced persons are an easier 
prey to drugs than normal persons; but mental unbalance 
alone is not enough, nor does it explain all the facts. 
Previous mental disease is not an invariable feature of 
drug addiction. It is of course only too easy to take the 
effect for the cause; for naturally it is quite undisputed 
that a person who has become an addict shows psychic 
abnormalities and may be considered as mentally un- 
hinged, 

It would appear that drugs are never an end, or a be- 
ginning, but only a means. Consciously or not, what the 
drug addict seeks is to dull the effects of either a physical 
or a psychic unbalance (indeed the trouble is almost al- 
ways both physical and psychic) such as physical or 
moral pain, anxiety, social maladjustment, inadequacy 
of any sort, etc. 

Unable to achieve a stable balance, the drug addict 
generally seeks forgetfulness of his misfortune and an 
escape from life; sometimes, too, he tries to fill the void 
of a joyless existence. Here are some statements by ad- 
dicts: 

M. V. . . . “Like all of us there is only one thing I 
want: to lie in bed quietly, have my shots and enjoy 


not suffering.”’® 
M.A. ... “I started taking drugs because I felt I was 


different from other people; to put a screen between life 
as it is and what I am.” 


M.S. ... “It’s when I have nothing to do that I tend 
to start taking drugs.” 


Mrs. O. . . . “I can’t deny the pleasure I get from the 
hour’s relaxation a pipe of opium gives me. It lifts me 
above things and consoles me for the worries of the day. 
I would compare it to the relaxation you get from a 
moment of prayer in church.”*° 


A.L. .. . “It’s the feeling; it’s a sedative for your 
anxieties and worries. / really smoke for no reason at all.” 


Later on the effect itself becomes the cause: whatever 
the reasons that led to the addiction and even if they 
disappear, the addiction remains. Moreover, very often 
it runs ahead of its causes. The addict then suffers most 


19 See P. O. Wolff: Quelques aspects actuels de la toxicomanie; 
Journées Thérapeutiques de Paris, 1950. 
20 Our italics. 


of all from the state of craving, and the only remedy 
he knows is the drug. 


Two elements go to produce the phenomenon of 
“addiction”: there must be the individual, ie., the drug 
addict, but there must also be the drug. This common- 
place is very often overlooked. 


There is probably not a single person who, subjected 
to fairly prolonged treatment with drugs, would not be- 
come an addict. 

No one is entitled to make any prediction about a case 
of drug addiction until he has eliminated the determin- 
ing element, i.e., the drug. 

The cure of an addict depends, then, on the discovery 
of the reasons which induced him to use the drug. There 
are no generalizations here; only individual cases. 


The quest for euphoria as such is extremely rare. Dr. 
X ..., an addict, states in this connexion: “I do not try 
to achieve euphoria—that is a myth; you only get it at 


the moment of injection, because the state of craving 
ceases.” 


How many artists believe that they find inspiration in 
narcotics? Here is what M.B., a painter, says: “I take 
drugs from a need to achieve a sense of well-being, of 
lightness; then I get habituated and lose all sensation; 
I increase the doses, and then all I satisfy is the craving.” 

Dr. M.... “You increase the doses in order to escape 
being left face to face with reality.” 


Avoiding schematism, we can now, for purposes of 
analysis, distinguish two main classes of drug addiction: 


1. Addiction of therapeutic origin: 
2. Other types of addiction. 


As we have seen, the former class comprises cases of 
addiction contracted in the course of medical treatment, 
cases which in a very general sense are connected with 
the need for the alleviation of physical pain. For sub- 
jects of this kind, drug addiction is only a harmful habit 
not resulting from any psychic abnormality. 

Cases of the second class originate from causes which 
undoubtedly lie within the field of psychiatry, but of 
a psychiatry which must not forget that it is a branch 
of medicine, and which must in addition be supplemented 
by a sound knowledge of sociology. 

There is nothing absolute in this distinction. A drug 
addict of the second type may very well make his first 
contact with the drug on being treated for an illness. 

In other words: because of their lack of balance, some 
individuals offer favourable soil for drug addiction. But 
this is not a “deep-rooted tendency of the individual”; 
it is itself conditioned by organic physiological or social 
factors that must be determined if the patient is to be 
cured. 


With regard to social factors, the authors, at the 
beginning of this study, brought out objective data 
relating to the sex and age-distribution of addicts, their 
occupations and the influence of the social environment. 


21 Our italics. 
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Doctors should accordingly take this information into 
account when they are called on to prescribe drugs. 


The authors have no wish to disguise the complexity 
of the problem: drug addiction may be caused by an 
infinity of factors. Yet it involves one easily accessible 
element: the opportunity to procure the drug itself. We 
repeat, therefore: no drugs, no addiction; a truism, 
of course, but a pregnant one. It is on this simple idea 
that the soundest system of prevention must be founded. 


In our disturbed age, how many of us would become 
addicts if we were in contact with narcotics? If we think 
of the considerable spread of drug addiction caused 
by the last two world wars, we will readily imagine the 
catastrophe which would be brought about by any sudden 
termination of narcotics control. The absolutely essential 
thing is to do everything possible to ensure that indi- 
viduals have no contact with drugs. That must be the 
aim of the public authorities in their effort to combat 
the clandestine traffic. But it must also be the aim of all 
physicians, who have the power to dispense drugs; that 
is one of the many grave responsibilities of their art. 


VIII. Druc ADDICTION AMONG DOCTORS 


The number of addicts among doctors is high as 
compared with other groups. Fifty-eight cases were dis- 
covered in the Paris area alone. Yet none of them can 
be ignorant of the effects of narcotics. This has been 
the position since the use of morphine for therapeutic 
purposes was first introduced. 


Analysis of 35 detailed case reports available to us 
has shown that 3 doctors were suffering from an illness 
justifying treatment with narcotics. 

Twenty-three had started taking morphine for very 
questionable medical reasons. 


Twelve had no medical reasons. 


The most widespread cause is professional over-work; 
pain takes on alarming proportions when a doctor has 
to respond to a night-call or to start seeing patients 
again after an exhausting round of visits. At such a time, 
to stand the strain, the doctor takes a shot of morphine. 
“I know what morphine is; just one, that’s all, just 
enough to dope me for an hour.” . . . such is the down- 
ward path leading to a ruin worse for a doctor than 
for anyone else. 


A case in point was that of a doctor who prescribed 
heroin for almost all his patients, gave them a few 
useless injections and kept the rest of the ampoules for 
himself. Another doctor extracted the morphine solution 
from the ampoules at hospital and replaced it with 
distilled water. 


But this painful problem can be solved only within 
the medical profession itself. 


IX. Recipivism 


In conclusion we should like to discuss the problem 
of recidivism. 






Figure 4 
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The curves in the above graph (figure 4) show that 
the decline in the number of recidivists is more gradual 
than that of the number of new cases. This feature is 
strengthened by the fact that most recidivists relapse 
after a number of years, and sometimes several times in 
the same year. 


This would appear to be attributable to three causes: 


1. A sound system for the control of narcotics and 
the suppression of the illicit traffic has been in existence 
in France, particularly since 1946. It operates as an 
efficient preventive of drug addiction. 


2. A large number of denarcotization cures are in- 
effective. 


3. (The most serious factor) Addicts now take spe- 
cial precautions to evade . . . satistical registration. 

The problem of the denarcotization cure is very com- 
plex. It need only be pointed out here that after a 
denarcotization cure in a hospital, the patient will in- 
evitably relapse if the causes of addiction continue to 
exist. Moreover, if the environment is a predisposing 
factor, as in the case of prostitutes, the same causes 
will produce the same effects. That point was put tersely 
by a prostitute whose only excuse was: “I went back 
to Montmartre”, or by another who said: “I stayed for 
too short a time at La Roquette”.?* 

The denarcotization of an addict, therefore, is a long- 
term task which should be carried out only by a spe- 
cialized institution with the assistance of the family 
doctor and the patient’s kin. 

That view is endorsed by specialists such as Dr. 
Vogel, who has devoted himself to the cure of addicts, 
the essential element of which, he believes, is readap- 
tation. Vogel states that the second phase of treatment 
(after the process of denarcotization in the strict sense) 
is the most important part of the programme.: “Its 





22 Women’s prison in Paris. 
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aims are to restore self-respect and self-confidence, in 
an entirely new way of life, to make a complete and 
radical break with the subject’s past way of life. The 
action taken varies according to the needs of each 
patient. The medical staff must follow the development 
of the treatment of each subject very closely, and may 
suggest or prescribe a complementary psychotherapy 
or rehabilitative treatment when one or the other appears 
advisable.” 

Generally speaking, this phase of rehabilitation in- 
volves the subject’s introduction to a new kind of life, 
and often, in particular, his apprenticeship to a new 
trade suited to his aptitudes. At the Lexington (Ken- 
tucky) hospital for drug addicts this method has given 
good results, and the remarkable successes reported in 
this field show that until all the means already at our 


disposal have been put into effect any pessimism is un- 
justified. 


CONCLUSIONS 


Analysis of the cases of addiction brought to light 
in France, particularly in the Paris area, gives evidence 
of the important part played in the etiology of drug 


addiction by the factors of age, occupation and environ- 
ment. 


23 Retranslated from French (Translator’s note). 


Although Paris is the centre of the illicit drug traffic 
in France, and although there exist in the capital milieux 
especially favourable to the propagation of the drug 
habit, the proportion of cases of therapeutic origin is 
very high. 

Detailed study of cases of addiction, on the basis of 
expert medical examination, shows that the abuse of 
drugs, at least in cases of therapeutic origin, is not nec- 
essarily caused by psychic disturbances. 


Moreover, it is not established that the mental dis- 
turbances noted in certain addicts are characteristic of 
drug addiction. 


The cure of an addict seems to depend directly on 
the determination of the factors which occasioned his 
addiction. Such factors are of various kinds: organic, 
physiological, psychic or social. 

However, there remains one element which is sus- 
ceptible to direct action: the drug, without which ad- 
diction cannot exist. 


Accordingly, any system of prevention, whether op- 
erated by the public authorities or by the medical pro- 
fession, must begin with the restriction of the use of 
narcotics to the strict minimum necessary for thera- 
peutic purposes. 

Of course, substantial progress is still possible in this 


field. The responsibility of the medical profession is 
involved, 











Treatment, Care and Rehabilitation 


By Nathaniel L. Goldstein 


The United Nations Commission on Narcotic Drugs, 
at its last session, took cognizance of the importance 
of the curative and remedial aspects of drug addiction. 
It adopted, for the first time on the international level, 
a resolution recognizing the need of governments setting 
up means for the treatment, care and rehabilitation of 
drug addicts on a planned and compulsory basis, in 
properly conducted institutions. 


As a member of the United States delegation, I was 
privilezed to pilot this resolution through the Commis- 
sion and to have been the sponsor of an amendment 
to Section 41 of the proposed Single Convention, follow- 
ing in the main the pattern of the resolution, with the 
added proviso that “the programme be adopted in those 
countries where the seriousness of the problem and their 
cconomic resources warrant such measures”. 





NATHANIEL L. 
(B.C.S.; C.P.A.; LL.B; LL.D) 


GOLDSTEIN 


Attorney General of the State of New York; Member oj the 

United States Delegation to the United Nations Commission on 

Narcotic Drugs; Chairman oj the Committee on Narcotic Drug 
Control of the National Association of Attorneys General. 


As I pointed out in my argument, the nine existing 
international treaties are essentially concerned with 
control or preventive measures, although the 1931 Con- 
vention contains a provision which appears to suggest 
an additional approach—that is remedial and curative— 
the subjective aspect which deals primarily with identi- 
fication, treatment and rehabilitation. 


Public opinion now demands that World governments 
take not only strong penal steps, in the matter of drug 
addiction, but also attack the problem from a medico- 
social point of view. For the problem of narcotics is 
not susceptible of quick and easy solutions. It has 
plagued mankind, literally, for hundreds of years. 

To bring back the ordinary narcotic user to a life of 
normalcy, therefore, presents a complex but soluble 
problem. 

It is not enough to confine him in a place where he 
cannot obtain the drug. His mind and body must both 
be cured and attuned to a point where there will be 
neither physical nor mental desire for narcotics. His 
activities in the community, after he is released from 
confinement as “cured”, must be carefully watched, both 
for his own sake and for the protection of the public. 

Effective cure must proceed in a series of coordinated 
steps. One is ineffective without the other. 

First, physical withdrawal of the drug. In the early 
or “milk and sugar” stage, it could be accomplished 
by abrupt withdrawal from the drug, coupled, where 
necessary, with mild more advanced 
stage, a gradual withdrawal from narcotics would be 
necessary. In either case, the treatment could only be 
accomplished with the patient in custodial care in an 
institution where each class or stage of addiction could 
be properly segregated, with due regard for sex and 
criminal history of the patient. 


sedation. In the 


Second, physical rehabilitation. Here the user would 
be afforded the medical and physical care necessary 
to alleviate the damage which the drug may have in- 
flicted on his body. In the main, this, too, is part of 
the treatment which must be given while the patient 
is in custodial care. 

Third, psychotherapy. This phase of the treatment 
must be available during custodial care. The causes which 
lead the user or addict to partake of narcotics must 
be analysed and removed. In the process, it can readily 
be determined whether, and to what extent, post-insti- 
tutional psychotherapy should be made available to the 
individual patient. 


i) 
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Fourth, occupational therapy. Treatment through spe- 
cific forms of exercise and work, after initial withdrawal 
from the drug, is essential to the promotion of effective 
rehabilitation. A programme of occupational therapy 
must be afforded while the patient is in custody. 


Fifth, after care and follow-up. Past experience has 
proven beyond any doubt that many users, despite all 
the efforts expended in the institution, will return to 
narcotics unless they are protected by an adequate after 
care and follow-up programme when they are returned 
to the community. From a practical viewpoint, it is 
obvious that adequate post-institutional care will also 
effect a substantial reduction in the amount of time 
which the patient must spend in custody, and make the 
facility available for other needy patients. 


On still another point do we find expert opinion in 
unanimous agreement—provision must be made for 
mandatory treatment of the user or addict. It is not 
enough to make facilities available; both for his own 
good and for the protection of the public, the user of 
narcotics must be quarantined and compelled to submit 
to treatment or isolation. Both the initial treatment at 
the institution and the post-custodial programme must 


be made mandatory and not left to the option of the 
addict. 


The proceedings must not be made criminal in nature 
and the commitment for want of a better term, does 
not assume the character of punishment for an illegal 
act. The after care, although in the nature of parole, 
must similarly be mandatory, even though in no sense 
criminal. 


This five point programme and the methods of ad- 
mitting patients are not to be considered immutable 
laws but rather as standards subject to variations sug- 
gested by experience. At the same time it must be em- 
phasized that these standards have been designed with 
the best expert counsel, as a result of an investigation 
and study which T conducted in New York State under 
legislative mandate, in the years 1951 and 1952. 


On one point, we are clear. The so-called narcotic 
clinic, which comes to life periodically, as the bold 
new plan for dealing with the drug menace is not new, 
but an impractical idea which was considered, tried and 
abandoned in the United States over a quarter of a 
century ago. Its life was short not only because it was 
found ineffectual, but because it charted a dangerous 
course toward increased addiction. The following ex- 
tracts taken from a Report on Narcotic Clinics in the 
United States, published by the United States Govern- 
ment Printing Office in 1953, tells the tale. 

“During and after the year 1919, forty-four or more narcotic 
clinics or dispensaries were opened by municipal or State 
health officials in large cities throughout the United States 
in an experiment which it was thought might present a simple 
and easy solution of the problems arising from narcotic drug 
addiction. Drugs were sold to addicts at prices as low as 2 
cents a grain. * * *” 

“The clinics were operated for varying periods and in one 
city as long as 4 years. The most comprehensive series of 


facts, having real scientific value, that had then been com- 
piled anywhere in the world, was embraced in the published 
statistics gathered from analytical study of the nearly 8,000 
cases of addiction registered and cared for in narcotic clinics 
during about 10 months by the Department of Health of 
the city of New York. These cases were subjected to miost 
careful observation and study by specialists qualified to make 
scientific analysis and arrive at sound conclusions. They re- 
ported, ‘We have given the clinic a careful and thorough as 
well as a lengthy trial and we honestly believe it is unwise 
to maintain it any longer.’ * * *” 

“By the end of 1925 all of these clinics had been closed 
by the various State authorities for the reasons quoted herein. 

“In New York City it was stated by the Department of 
Health that ‘the purpose of this narcotic clinic is to provide 
temporary care for addicts who have been patronizing profiteer 
doctors and druggists.’ The clinics practically eliminated this 
profiteering practice, but there suddenly mushroomed and 
thrived in its place a tremendous illicit traffic in narcotics 
which supplemented and nullified the reduction treatments 
of addicts in attendance at the clinics. 

“In a l-year period in the early 1920's when these clinics 
were in operation, the volume of illicit peddling of narcotics 
reached the point where an incredibly large amount of 71,151 
ounces of narcotic drugs was seized in the domestic illicit 
traffic—or more than 14 times as much as was seized in 1952. 

“In New York State alone, when 16 or more narcotic clinics 
were in operation throughout the State, almost 4,000 ounces 
of narcotic drugs were seized in illicit channels during a year 

-or almost as much as was seized in the entire United States 
during 1952. * * *” 

“At Sing Sing Prison in 1920, the number of drug addicts 
received increased over 100 per cent; in 1922 they increased 
over 500 per cent; and in 1923 the increase was over 900 
per cent. 

“In 1922, 20 per cent of the prisoners incarcerated in the 
Atlanta Penitentiary were drug addicts; at the Woman’s Work- 
house, Blackwells Island, practically all prostitutes committed 
were drug addicts; and from 60 to 80 per cent of all com- 
mitted there were drug addicts. 


“This illustrates the situation with regard to crime and 


drug addiction during the period when the narcotic clinics 

were in operation, * * *” 

The ex-president of the American Medical Association 
stated: 

“We have found out here (New York City) that the nar- 
cotic dispensaries do not relieve the situation, they simply 
legitimatize the drug indulgence, and it is for that reason 
that the American Medical Association recently passed its 
resolution condemning them and the Public Health Service 
is endeavouring to close them up. 

“The chairman of the Medical Society of the county of 
New York, Committee on Public Health, stated ‘all look upon 
the New York clinic as a positive demonstration that addicts 
must be under institutional control or any other kind of abso- 
lute control. The only hope is cutting off the supply of drugs 
as completely as possible. Therefore, no public clinics.’ ” 

It is quite obvious that what proved ineffective 35 
years ago would certainly be more ineffective today. 


In the fine] analysis, we must not lose sight of the 
three factors which are vital in the adequate treatment 
of addiction; (1) The socially contagious nature of the 
disease; (2) The need for compulsory institutional treat- 
ment; (3) The sine qua non of mandatory after care 
guidance. 


Addicts become addicts from association; every active 
addict that is loose is a possible source of infection 








for others. To permit the addict to roam the streets 
while undergoing treatment is to fight a city-wide con- 
flagration with a trickle of water. More will be spread 
than is put out. 


Expert opinion in this field is in unanimous agree- 
ment that provision must be made for compulsory treat- 
ment and without a mandatory system of after care and 
guidance the programme can be of no effect. 


The five point programme of treatment, care and 
rehabilitation represents not only the consensus of ex- 
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pert opinion on the subject of drug addiction, but, of 
even greater importance, is evolved from trial and ad- 
mitted error in other facilities. 


To achieve ultimate victory, governments must be 
patient. So ancient and evil is the problem that a 
thoroughgoing coordinated attack requires planning and 
development. There is no time to wait for the formu- 
lation of a perfect plan. Within their limitations, and 
with such weapons as are available, governments must 
start now and not depend upon a tomorrow. 


or) 
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Some Aspects of the Social Medical Problem 
as seen by the General Practitioner 


By Professor Demetrio Mayoral Pardo, M.D. 


Director-General of the Department of Health and Welfare of Mexico 


The problem of drug addiction is extremely important 
nowadays, because of the very various factors, chiefly 
social and economic, which produce individual and col- 
lective moral disorders. It is therefore imperative that 
the general practitioner should be acquainted with the 
core of the problem, the pathogenesis of addiction and 
the complex of phenomena of which it is composed, 
so that he may be able to deduce measures of prevention 
and cure. 


Before entering into the substance of the matter it 
may be useful to define some terms. Cardenal defines 
the Spanish word toxicomania (drug addiction) as “an 
irresistible urge towards poisons, in particular narcotic 
substances”. Habito (habit), he says, is a custom or 
practice acquired by frequent repetition of the same act, 
and habituacién (habituation) is gradual adaptation to 
a stimulus or to the environment. 


The definition of the word toxicomania essentially im- 
plies a substance which enslaves, an uncontrollable desire 
for it, and an increasing tolerance of its effects. Tiffeneau 
suggested, to express slavery to a drug or poison, the 
term asuetud (habitude, addiction); this is better be- 
cause it avoids the word “mania” (mania, madness), 
which rather has the meaning of mental illness or 
excessive preoccupation (e.g., erotomania, dipsomania). 
“Toxicomania” would thus be distinguished from “acos- 
tumbramiento” or “habituacién”, which imply that a 
person is habituated or used to a drug but not dependent 
upon it as a necessity. 

Aristotle said that habit or use was a type of behaviour 
of a permanent nature. By repetition it tends to become 
automatic, and thus the repeated use of an organ or 
function in a particular way and the repeated perform- 
ance of an act or operation give rise to a habit. 

The World Health Organization’s Committee of Ex- 
perts on Drugs liable to produce Addiction probably 
had similar considerations in mind when it defined 
habituation (acostumbramiento) to drugs as follows: 

“A habit-forming drug is one which is or may be 
taken repeatedly without the production of all the 
characteristics outlined in the definition of addiction 
and which is not generally considered to be detrimental 
to the individual and to society.” 


Thus such euphoric drugs as tobacco and caffeine- 
like substances are included in this category. 
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The Committee of Experts defines drug addiction 
(toxicomania) as a state or periodic or chronic intoxi- 
cation, detrimental to the individual and to society, pro- 
duced by the repeated consumption of a drug (natural 
or synthetic) causing: 


(a) An overpowering desire or need (compulsion) to 
continue taking the drug and to obtain it by any means 


(b) A tendency to increase the dose (as a result of 
tolerance) 


(c) A psychic (psychological) and sometimes a physi- 
cal dependence on the effects of the drug (addiction 
or slavery). 

Thus the definition sets forth the characteristic phe- 
nomena: tolerance, and physical and psychic depend- 
ence. The first concept explains how the addict’s organ- 
ism can tolerate enormous doses, sometimes much greater 
than the lethal dose; physical dependence enables us 
to understand the spectacular and sometimes fatal effects 
(psychosomatic syndromes) of abstinence from the drug. 
Psychic slavery or dependence results from the charac- 
teristic feeling of well-being and euphoria which creates 
in the patient the irresistible desire to continue to take 
the drug in ever-increasing doses. 


It should be pointed out that strictly speaking the 
only drugs which should be called drugs of addiction 
are those which cause addiction without fail, inevitably, 
when used over varying periods in average doses. For 
example, tobacco may apear to be indispensable to a 
smoker, and abstinence from it may cause more or 
less serious disturbances and disorders; but these depend 
basically on the individual and his temperament, not 
on the drug itself. The effects of morphine are entirely 
different. Any physically or psychically normal person 
who uses morphine regularly for some time is thence- 
forward tragically compelled to continue its use, for it 
has become indispensable to the tissues and cells of 
the organism. Abstinence, by disturbing the cell-drug 
balance which has been set up, will cause functional 
and organic disturbances which are always serious. 
One might almost say that a drug of addiction acts as 
a cell constituent—in fact, as an integral part of the 
organism. This explains the intensity and seriousness 
of abstinence phenomena. 

What, then, are the factors causing the present increase 
in drug adiction? The answer is, perhaps, that an un- 








balanced social structure, terrible economic and social 
injustices, loss of moral values and disappearance of 
the sense of responsibility all cause irreversible biologi- 
cal changes in the personality. 


To these factors may be added the disrupting impact 
of the world wars, the tension and anxiety which have 
marked this post-war period, increasingly-distressing 
economic problems, and other ills. It is then easy to 
understand that the degradation of human values and 
the intensely aggressive temper of this age of haste and 
anxiety cause an individual who is constantly assailed 
by harsh reality to yield to the instinct which tempts 
him into the attractive paths of phantasy opened to him 
by the drug—which indeed society itself seems to offer 
him as a discreditable sort of compensation. 


Since one of the tendencies of present-day medicine 
is to look beyond the study and treatment of the in- 
dividual patient to collective problems, drug addiction 
should interest all doctors, as well as public authorities 
and society in general. A doctor therefore needs to know 
the basic facts about this very disturbing problem and 
to apply prophylactic measures, which are always pref- 
erable to treatments of doubtful value. 


Further, the assumption by the State of many social 
medical problems which used to be dealt with only by 
doctors and voluntary societies has meant that public 
health authorities now tackle the problem; but unfor- 
tunately they often do so only from the penal or police 
point of view, without squarely facing the relevant facts 
of human structure and biology. 


They give the impression that society is being pro- 
tected, but all they do is to isolate the drug addict by 
unilateral action, wrongly assuming that his addiction 
to the drug arises out of a moral degeneration which 
he could remedy by an effort of will. They forget that 
society itself is responsible to a certain degree, since 
it has been unable or unwilling to raise the cultural 
level of all its members. An insolent display of money, 
frequently ill-gotten, inflames the craving for wealth 
and material pleasures. This, being frustrated, sets up 
personal conflicts and serious behaviour problems which 
tempt the individual to escape into phantasy by means 
of drugs. 


Biological and human discontent, failure to satisfy 
complex appetites, non-acceptance of pain and suffering, 
undoubtedly lead the unwary and those lacking in 
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spiritual human values to resort to the artificial paradises 
provided by alcohol, marijuana, cocaine and morphine. 

Many doctors still regard the drug addict only as a 
nosological entity and do not allow for the biological 
and social factors which have produced him. That is 
the traditional attitude and should not exist. In these 
times drug addiction should be regarded as a genuine 
social illness, since most of its etiology and pathogenesis 
consists of disorders produced by civilization and by 
economic and social inequality in individuals who are 
discontented, who lack the spirit of struggle and sacrifice, 
and whose moral values are very defective. 


This moral and cultural background of the drug addict 
is ignored and an attempt is made to appeal to his 
will and to impose upon him the same obligations as 
a normal person. Thus treatment fails—not only, be it 
noted, in poverty-stricken environments such as our own 
but even in economically-privileged countries like the 
United States. 

I repeat that it is infinitely more desirable to tackle 
the serious problem of drug addiction, like that of 
contacious diseases, by prophylactic and preventive 
measures: that is, to deploy all the resources of the 
State in a determined attack on the illicit drug pedlars 
who dominate the susceptible and the addicted. 


Medical students should be emphatically warned 
against the dangers of using drugs capable of causing 
addiction, and shown how easy it is in most cases to 
use other analgesic prescriptions in order to avoid such 
drugs as morphine, the prolonged use of which causes 
addiction. 

It is to be hoped that public health authorities will 
ruthlessly hunt down illegal traffickers, and also restrict 
the use of these drugs even for lawful medical purposes. 

There should be an international campaign not only 
to restrict production of drugs causing depression or 
addiction, but also to abolish most of them outright, 
as in many countries heroin has been abolished. 


Let us hope that before long the pharmacologist, im- 
proving on the marvellous laboratory of nature by re- 
moving and adding radicals, will finally produce what 
Professor Pablo Oswaldo Wolff, of the Argentine, has 
called “eumorphine”, so that the doctor, in obeying 
the divine command to relieve pain, will not expose 
humanity to the danger of drug addiction. 


Mexico, August 1953 
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TECHNICAL 


A Quantitative Method 





for the Isolation and Determination of Morphine 
in Opium and Medicinal Preparations 


By I. Grosfeld-Nir, S. Gassner and E. Weissenberg' 


An assay of morphine in crude opium and medicinal 
preparations is described, based upon chromatographic 
purification of the alkaloid, which is subsequently de- 
termined volumetrically. 


INTRODUCTION 


In spite of the many methods published on the esti- 
mation of morphine in crude opium, there is at present 
no satisfactory method available which permits quan- 
titative determination of the alkaloid with ease and 
reliable accuracy. 

The methods of assay of morphine in opium given 
in the majority of pharmacopoeias are based upon lime 
(1)? treatment of sample with formation of calcium 
salt, its subsequent separation from accompanying 
alkaloids and other interfering substances and finally, 
volumetric determination of the isolated morphine. Other 
methods making use of polarographic (2), colorimetric 
(3), and ion-exchange (4) procedures, have also been 
described. Lately, methods advocating adsorption of 
opium alkaloids onto alumina (5), and florisil (6) col- 
umns have been published. 


The official pharmacopoeial methods have the disad- 
vantage of being complicated and requiring many time- 
consuming and tedious manipulations, thus entailing loss 
of accuracy. (This latter fact is countered in the British 
Pharmacopoeia by the addition of a factor of ten per 
cent of the morphine content to the result obtained.) 


The main problem in the assay of morphine in opium 
lies in the difficulty with which it can be separated from 
the other alkaloids occurring naturally in opium, owing 
to their similar physical and chemical properties. How- 
ever, there exist some differences in their solubilities in 
organic solvents. Data on the different solubilities of 
opium alkaloids in various organic solvents were pub- 
lished by Klyachkina (7). 


1 Government Institute for the Standardization and Control of 
Pharmaceuticals, Ministry of Health, Govt. Central Laboratories, 
Jerusalem—Israel. 


2 Figures in parentheses refer to figures in the Bibliography 
in this section. 
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From this work we know that morphine is practically 
insoluble in organic solvents like benzene, ether, etc., 


whereas the other opium alkaloids are fairly soluble in 
these solvents. 


We therefore attempted to make use of these differ- 
ences, under well defined and controlled conditions; i.e., 
by employing chromatography, when it was hoped that 
isolation of morphine could be achieved. 

Our task consisted therefore in finding a simple and 
practical solution to each of the following problems: 


(1) Complete extraction of morphine from crude 
opium. 


(2) Choice of a suitable adsorbent for the extracted 
alkaloids. 


(3) Removal of accompanying alkaloids other than 
morphine and interfering substances. 


(4) Choice of suitable eluting agent for quantitative 
recovery of purified morphine. 


In the following report a short and simple method 
is described in which the accompanying interfering sub- 
stances are removed by use of an adsorption column, 
and the purified alkaloid in the eluate is determined 
volumetrically. 


EXPERIMENTAL WORK 


Extraction 


The first step in the determination of morphine con- 
sists in its complete extraction from the crude opium. 
After different procedures such as extraction with acids 
and alkalies in different concentrations and at various 
temperatures, and extraction with distilled water only, 
at various temperatures, were tried out, the technique 
described below was accepted as the most suitable. 

The extraction with acids was found to be unsatis- 
factory, owing to the simultaneous release of darkly 
coloured material from the crude opium. The coloured 
substances could not be separated from the alkaloid in 
the subsequent chromatographic step. 


The alkaline extraction on the other hand yielded a 
solution containing the corresponding morphinate, which 








proved exceedingly difficult to elute from the chromato- 
graphic column in the subsequent stage. Both procedures 
had thus to be discarded. 


Distilled water ensured complete extraction of the 
morphine present provided extraction was carried out 
at 60 degrees C for at least two hours. A further rise 
in temperature or increase of extraction time merely 
added to the amount of interfering substances also going 
into solution. On the other hand, incubation at 37 de- 
grees C for 24 hours gave us results similar to extrac- 
tion at 60 degrees C. However the two hours period of 
extraction was finally adopted in the described assay. 


The completeness of the extraction of total morphine 
from crude opium by the procedure described above 
was checked by means of the B.P. and U.S.P. methods 


for the determination of morphine in opium. 


Selection of the adsorption column 


A number of substances such as permutite, silicic 
acid, alumina, celite, mixtures of celite with alumina 
and celite with magnesia were tested as to their ability 
of adsorbing the different opium alkaloids and/or im- 
purities. 

These adsorbents were placed into a chromatographic 
column consisting of a glass tube 280mm. in height and 
having an internal diameter of 22mm. constricted at the 
lower end to fit into a holed rubber stopper. Various 
amounts of adsorbents giving columns from 2cm. to 
10cm. in height were packed to different degrees of 
tightness by suitable application of a vacuum pump. 
Various amounts of the aqueous extract ranging from 
2 to 10ml. were used in these preliminary experiments, 
which gave the following results: 

Permutite adsorbed neither opium alkaloids, nor im- 
purities. Silicic acid adsorbed morphine but did not per- 
mit its recovery without simultaneous removal of im- 
purities. When using alumina, it was found that some 
eluting agents such as ether or benzene removed neither 
morphine, nor “other alkaloids”, whereas solvents such 
as chloroform removed both morphine and accompany- 
ing alkaloids tozether. Celite was the most efficient and 
convenient substance to use. Mixtures of celite and 
alumina or magnesia did not improve the efficacy of 
the column, the alumina in fact causing undesirable 
colloidal solutions with the eluting agent. 


Celite was therefore adopted as the most suitable 
adsorbent, six grammes of which were used in the above 
described chromatographic tube packed tightly to a col- 
umn of about 80mm. in height. Under these conditions 
five ml. of the aqueous extract were found to be optimal. 


To ascertain the optimum pH for the best separation 
of morphine from the other opium alkaloids and accom- 
panying interfering substances, a number of experi- 
ments were run on columns adjusted to different pH 
values, by adding one of the following reagents in 
various concentrations to the aqueous extract before 
pouring it on the celite: hydrochloric acid, acetic acid, 
and mono-potassium-dihydrogenphosphate. 
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Acidic columns were rejected, as the partition of the 
solutes from the aqueous medium having a pH lower 
than 7, was found to give unsatisfactory results. 


Columns having a pH higher than 7 were found to 
be much more suitable for our purpose. The addition 
of 0.3—0.5ml. of concentrated ammonia to five ml. 
of the opium extract before application to the column 
proved to permit the desired separation of the alkaloids 
without difficulty. Equally, by rendering the aqueous 
phase alkaline with a weak solution of sodium hydroxide, 
a good separation of the solutes was achieved, but 
the use of ammonia was found preferable because any 
traces of this base passing through the column into 
the eluate could easily be removed before titration by 
simple heating. Hence, the results of analyses thus ob- 
tained were found to be more reproducible. 


Elution of the opium alkaloids 


For the selective transport of the solutes from the 
aqueous phase the following organic solvents and mix- 
tures were tried out: benzene, ethyl ether, ethanol, ace- 
tone, chloroform, iso-butanol, methanol, CC1l,, ether- 
isobutanol 4:1, chloroform-isobutanol 4:1, phenol 1 per 
cent in chloroform, chloroform-methanol 3:1 and chloro- 
form-ethanol 3:1 by volume. Of these benzene was found 
most suitable under the above conditions for the re- 
moval of alkaloids other than morphine, and chloro- 
form-ethanol for the elution of the morphine itself, 
leaving the colouring matter, etc., adsorbed on the celite 
column. About 100ml. of the chloroform-ethanol mix- 
ture was found to be sufficient for the complete elution 
of the morphine from the adopted Celite column, pre- 


pared as described in the experimental procedure. (See 
figure 1.) 


Removal of solvent 


From the eluate obtained, containing the morphine, 
the chloroform-ethanol was distilled off on a boiling water 
bath. To ensure the complete removal of any possible 
traces of ammonia, without, however, exposing the 
residue to any oxidative alteration by excessive heating, 
we adopted the procedure as described below. Drying 
of the residue at 100°C. in an oven or under reduced 


Figure 1 
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pressure at lower temperatures did not give better re- 
sults than simply boiling it on the water-bath. Incidently 
this latter procedure also caused the traces of colouring 
matter remaining with the morphine crystals in the 
residue to become baked together, so that they did not 


interfere in the subsequent titration of the isolated 
morphine. 


Reagents 

Celite No. 545 or 655 (Johns-Manville, diatomaceous 
earth) 

Benzene, A.R. 

Chloroform, U.S.P. 

Ethanol absolute, U.S.P. 

Ammonia solution, U.S.P. 

Sodium hydroxide A.R. A N/100 solution 1s em- 


ployed, suitably prepared by diluting a N/10 standard 
solution. 


Sodium sulphate, anhydr. 

Sulphuric acid, conc. A.R. 

Chloroform-ethanol abs. mixture. Mix 3 parts of 
chloroform with 1 part absolute ethanol. 


Shiro-Tashiro Indicator Solution. Mix 2 parts of 0.1 
per cent solution of methyl red in 96 per cent ethanol 
with 5 parts of 0.1 per cent solution of methylene blue 
in 96 per cent ethanol. 


Range: pH 4.4 pH 5.4 
blue dirty blue 


pH 6.2 


green 


Recommended procedure 
A. Extraction of the morphine. 


Five grams of finely pulverised opium are triturated 
in a porcelain mortar with ca.l0cc. of distilled water 
for 15 minutes. The resulting suspension is then trans- 
ferred into a tared 250cc. Erlenmayer flask with the help 
of a spraying bottle containing warm distilled water, 
until the total weight increase is 50 grams. The flask is 
stoppered and shaken up vigorously for thirty minutes. 

The flask is then immersed in a water-bath at 60 de- 
grees C for two hours. The resulting extract is cen- 
trifuged at 2000 r.p.m. for ten minutes and the super- 
natant solution finally filtered through a paper filter 
(Whatman No. 1) The extract is now ready for the next 
step. 


B. Separation of the alkaloids on a chromatographic 
column 


Place five grams* into a test tube, add 0.3—0.5ml. 
of concentrated ammonia, cover with a pad of cotton- 
wool and shake gently. Remove pad of cotton-wool 
with a pincette and pour contents of test-tube into the 
partition column, using the cotton-wool to transfer any 
particles of precipitated alkaloid adhering to the test- 
tube walls. Place cotton-wool on the column and press 


3 For convenience sake take 5ml. and correct for specific 
gravity of 1.02. 
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down with a glass-rod. Wash test-tube twice with five 
ml. portions of benzene each and pour into column. 

Fill column with benzene and allow Celite to become 
soaked. As soon as the first drops of benzene start to 
drop from the bottom end of the tube, connect receiving 
flask to a vacuum pump, adjusting the rate of flow to 
approx. 2 drops per second. A total of about 150ml. 
of benzene is used for wetting the column and wash- 
ing out the “other” opium alkaloids. 


When practically all the benzene has passed through 
the Celite column, the vacuum is released slowly (in 
order to prevent displacement of the Celite column by 
the sudden formation of back-pressure). 

The receiving flask is replaced by a clean vacuum flask 
and 150ml. of chloroform-ethanol abs.(3:1) is intro- 
duced into the column from a separating funnel sus- 
pended from the top of the column. The vacuum is again 
applied to produce the same rate of flow. Note that the 
Celite must at all times be covered with solvent. 

When all but 1-2ml. of the solvent above the Celite 
level of the column has passed through, the vacuum 
is carefully released. The eluate is transferred quanti- 
tatively to a 400ml. Erlenmeyer flask. 


C. Distilling off the solvent 


The chloroform-alcohol mixture is now distilled off 
from a boiling water-bath. To the residue in the flask 
five ml. of absolute ethanol, neutral to Shiro-Tashiro 
indicator, are added and again distilled off. A further 
portion of five ml. ethanol abs. are added and the dis- 
tillation repeated once more. The Erlenmeyer flask is 
left in the boiling water-bath for an additional 20 min- 


utes to ensure complete removal of any remaining traces 
of ammonia. 


D. Volumetric determination of the morphine 


Fifty ml. of N/100 H,SO, are added to the residue 
in the Erlenmeyer flask, and the solution is heated to 
boiling over an open flame for about 3 minutes. After 
cooling to room temperature by immersing the flask in 
ice water, the excess acid is back with N/100 NaOH, 
using Iml.* Shiro-Tashiro as indicator. 


Apparatus 
Adsorption column 


A small pad of cotton-wool is packed into the con- 
stricted stem of the partition tube 280mm. in height 
and 22mm. in inner diameter. Sodium sulphate anhydr. 
is added until a layer of about two centimetres thickness 
is formed. This is kept in place by cotton-wool packed 
down by a glass-rod. 

About 6 grms, of Celite is sucked down to a height of 
about 80mm. with the help of a glass-rod to ensure 
uniformity of the adsorbent in the column. Finally a 


small pad of glass-wool is placed on top of the Celite 
layer. 


4 Usually 15 drops were sufficient, but in some cases it was 
necessary to add additional drops of the indicator to obtain a 
sharp end point. 
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Accuracy of method 


To determine the accuracy of our proposed method 
we made up a morphine solution containing 50mg. of 
the hydrochloride in 5ml. corresponding to 36mg. of 
the free base. The results of analyses obtained by our 
method were on the average 35.5mg. falling within the 
limits of 35.5 to 36.5mg. 

Next, several mixtures of alkaloids were prepared, 
containing in addition to morphine, some of the other 
naturally occurring opium alkaloids in various propor- 
tions. Results of estimation of morphine in such mix- 
tures, and of recovery of a weighed amount added to 
an opium extract, are given in table I below: 


Table I 


(A.) Recovery oF MorpPHINE FROM MIXTURES WITH OTHER 
OpIiuM ALKALOIDS 


Weight of Recovery of 








Weight of Morphine Morphine titr. 
Sample Morphine calc. as Alkaloid as free base 
No. HCl free base added 
eee 36.0 Narcotine 20mg. 36.1 35.9 
Risa ces ee 36.0 Papaverine 20mg. 35.0 35.4 
Bice imc. 36.0 Narceine 20mg. 36.5 36.2 
eater 36.0 Thebaine 20mg. 36.2 36.0 
rere 36.0 Codeine 20mg. 39.0 39.6 
ee 36.0 Mixture of 1-5 36.0 36.8 
above 37.1 37.1 


(B.) Recovery oF MORPHINE ADDED TO OPIUM EXTRACT 
Ticcccce ste ME 56.2 55.8 


In the following table, results of morphine estimations 
carried out on various samples of opium of different 
origin by our proposed method are compared with re- 
sults obtained on the same samples with the U.S.P. 
and B.P. methods. 


Table Il 


PERCENTAGE CONTENT MORPHINE 








Sample Chromatography BP. U.S.P. 
WS DS lécenk cueeeeun 16.6 16.2 15.5 
NOY TA tecapoaecuvede 13.6 13.1 12.3 
Waeeey Tee sc ccssusteaes 17.2 18.0 17.6 
WOEGE BV acicccus tena 15.2 15.5 15.1 
eo ae) eer 13.0 12.7 12.0 
Peseey VE i cdiénsevans 17.5 17.5 16.9 
eee Walk ocucsvuswene 14.9 14.7 13.9 
MOS EA. bc cecnores 16.4 16.8 16.3 
MERCY De vvcecenedeunes 13.5 12.0 11.2 
GT TE so sucee eee 13.6 13.5 12.4 
OEY UL kc incauswenls 14.8 14.5 13.8 
NON GAN. v.ovuncaveeres 13.5 14.5 13.3 
wegoelavia Tw. ckicceces 17.0 17.8 17.6 
Reetlovia TE is. kvccves 17.1 15.7 15.2 
Cee Ev. cc see eemeeeey 12.9 10.2 9.5 
CRG OL accnccecanmentn 10.2 8.0 at 





DiscuUssION 


A simple and accurate method for the assay of mor- 
phine in crude opium and medicinal preparations is 
suggested, which is based upon its separation from ac- 
companying alkaloids and other interfering materials 
by means of chromatography. 


The resuits obtained by this method were found to 
be reproducible. 


The proposed method is equally applicable to medici- 
nal preparations, such as tinctures, extracts and mix- 
tures of alkaloids containing morphine. Where ethanol 
is present in preparations it has firstly to be removed 
by distillation before application on to the column. 
This is easily achieved by driving off the ethanol by 
partial immersion in a boiling water-bath and then 
making up to the original volume with distilled water. 
Traces of ethanol do not interfere. 


As to the “other” opium alkaloids which are removed 
by the benzene: although obtained in a purified state 
freed from accompanying colouring material and other 
impurities, they could not be determined volumetrically, 
as not all of them are stochiometrically titratable. 


However, their separation and the isolation of indi- 
vidual alkaloids might now be possibly attempted with 
promising results. 


SUMMARY 


1. An assay of morphine in crude opium and medici- 
nal preparations is proposed, based upon chromato- 
graphic separation of the alkaloid, which is then deter- 
mined volumetrically. 


2. A simple chromatographic adsorption method has 
been developed for separating morphine from accom- 
panying alkaloids and interfering substances present in 
crude opium. The separation system consists of a Celite 
adsorption column, wetted by an ammoniacal aqueous 
opium extract. The alkaloids other than morphine we 
washed out with the help of benzene, whilst a mixture 
of CHCl1,+-ethyl alcohol was employed as eluting agent 
for the isolated, purified morphine. 


The proposed method is short, simple, and gives re- 
producible results. 
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INTRODUCTION 


Relatively few data for the identification of narcotics 
by the X-ray diffraction powder method are available 
in the literature. The basic principles and techniques 
of the method have been outlined in the preceding paper 
(2)? of this group of articles on Physical Methods for 
the Identification of Narcotics. The primary object of 
the present paper is to provide tabulated data and char- 


1 Numbers in parentheses refer to the list of References. 
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acteristic X-ray diffraction powder photographs for 
eighty-three narcotics, including some hydrates and a 
few optical isomers and their racemoids. At the same 
time a number of notes on particular compounds, with 
the investigation of which difficulties or special points 
of interest were encountered, are included in the hope 
that they may be of interest to other laboratories. 


All samples, with the exception of two protopine 
preparations, were supplied by Dr. C. G. Farmilo, and 
their authentication is discussed elsewhere (3). 


At least two X-ray diffraction powder photographs 
were taken of each sample, although, for various rea- 
sons, additional ones were obtained in many cases. When- 
ever possible the product of more than one laboratory 
or pharmaceutical manufacturer was included. Although 
the majority of specimens were first crushed and then 
mounted on the end of a pyrex-glass fibre by means 
of Household Cement, a large proportion of the dupli- 
cate patterns were obtained from specimens taken up 
in capillary tubes directly from their original containers, 
thus avoiding any possible effect of mechanical grinding 
or of contact with the adhesive or its solvent. Further- 
more, time intervals of at least a few weeks to more 
than one year elapsed between photographs of different 
specimens of each sample so that some opportunity auto- 
matically was provided for observing any alteration 
during storage. More than 300 X-ray diffraction powder 
photographs were taken during the course of the present 
investigation. The best pattern for each narcotic (in 
some cases more than one) was measured at least twice 
and almost invariably by different individuals. 


EXPERIMENTAL 


For specimens mounted on the ends of glass fibres, 
quantities of the order of 0.15 to 0.2 mg. were employed. 
Each was ground in a mullite mortar, or in a well-type 
microscope slide with a miniature glass pestle. A small 
portion of the fine powder was placed on another mi- 
croscope slide together with separate drops of House- 
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hold (Duco) Cement? and isoamyl acetate. The end of 
a thin pyrex-glass fibre was touched to the cement and 
then to the powder. If the cement was too viscous it 
was dipped in the isoamyl acetate before taking up the 
powder. By judicious application of the fibre to the 
cement, isoamyl acetate, and powder, and with the aid 
of a needle held in the other hand, specimens of suitable 
size could be built up on the end of the fibre. The whole 
operation was carried out most conveniently under a 
stereoscopic microscope. 


X-ray diffraction tests of a number of adhesives in 
this laboratory several years ago led to the adoption 
of Household Cement because it gives no diffraction 
lines, and only a minimum intensity of scattered radia- 
tion, compared with many other adhesives commonly 
employed. Since the quantity required to mount a speci- 
men (powder or single-crystal) is very small, no dif- 
ficulty has been experienced in its use even with organic 
compounds soluble in acetone. Unfortunately it is sup- 
plied only in lead tubes which are intended to be opened 
by means of a screw that pierces a lead membrane 
closing a threaded plug in the top of the tube. Abrasion 
of the threads during this procedure usually contami- 
nates the cement with small particles of lead which 
results in the diffraction pattern of lead appearing on 
the film if any of the particles are picked up during 
mounting of the specimen. Attention recently has been 
drawn to this fact in the literature (9) where slitting 
the tube down the side and transferring the contents 
to a glass container has been recommended. This has 
been standard practice in this laboratory for the past 
six years except that the bottoms of the inverted tubes 
are cut off with a pair of sharp scissors; the tube then 
opens easily and the cement is poured into a glass jar 
with screw top. The cement may be thinned with acetone, 
amyl acetate, or isoamyl acetate; the last has the least 
rapid rate of evaporation and its use permits a longer 


time for manipulation when preparing the specimen 
before the cement hardens, 


For the preparation of specimens in thin-walled capil- 
lary tubes the following method (10) was employed. 
The capillary tubes were made by drawing down Corn- 
ing special glass tubing 7070 (16 mm., outer diameter; 
13 mm., inner diameter) and selecting straight sections, 
approximately 1 to 1.5 cm. long, 0.018 inch outer 
diameter, 0.001 to 0.002 inch wall thickness.* A rubber 
“policeman” with the oblique blade trimmed to a right 
angle was fitted to the end of a seven-inch length of 
glass tubing which was connected by rubber tubing to 
one arm of a glass Y-tube, the leg of which was joined 
by rubber tubing to a trap and thence to a water suction 
pump. The glass tubing carrying the rubber policeman 
was handled in the same way as a pen or pencil, and 
a small hole was blown in the tubing at the spot nor- 


2Where this cement is not available, a laboratory adhesive 
the composition of which is given in the Handbook of Chemistry 
and Physics(5), probably would be equally satisfactory. 

3A standard wire gauge is convenient for testing the outside 
diameter, and a copper wire of suitable gauge for the bore. 


mally covered by the index finger. An adjustable screw 
clamp on a short length of rubber tubing attached to 
the other arm of the Y-tube could be regulated to adjust 
the degree of suction obtained through the glass “pencil” 
tube when the pump was operating. The capillary tube 
was inserted in a hole, made by a heated needle, in the 
rubber policeman. Suction could then be applied to, 
or cut off from, the capillary tube by covering, or un- 
covering, the hole in the glass tubing with the index 
finger. To fill the capillary tube a wisp of cotton was 
first drawn into one end, the capillary was reversed in 
the rubber policeman, and the powdered sample was 
drawn in and could be tamped down with a glass fibre. 
In this laboratory the wisp of cotton normally is re- 
moved and the ends of the tube may then be sealed in 
a flame or closed with soft wax or plasticine. Samples 
may be picked up from an oven, or from an atmosphere 
of known relative humidity in a desiccator, and then 
sealed immediately to prevent acquisition of moisture. 
Efflorescent hydrates or other substances may be crys- 
tallized rapidly with constant stirring to ensure small 
particle size, and then drawn up into the capillary tube 
together with excess solvent. This capillary-tube method 
requires less time than mounting the sample on a glass 
fibre and usually results in sharper, better resolved, 
powder patterns. It does require, however, somewhat 
more material than the minimum that can be handled 
effectively with a glass-fibre mount. 


The photographs for the present investigation were 
taken with two identical cylindrical cameras (North 
American Philips Co.) of 114.6 mm. diameter, using 
Straumanis film mounting. Film shrinkage corrections 
were calculated, but, since they were always less than 
+ 0.25%, they were not applied to the film meas- 
urements. The X-ray apparatus was a General Electric 
XRD-1 unit with an X-ray tube furnished with two beryl- 
lium windows and a cobalt target (A(Kq)=1.790A). 
The radiation was filtered with iron foil. With this equip- 
ment the largest measurable value of d (i.e., the “cut- 
off”) is 20A. Exposure times of 15 to 20 hours were 
adopted to ensure somewhat overexposed films for re- 
production; 5 to 10 hours would have been sufficient 
for ordinary identification purposes in most cases. The 
negatives were not intensified. 


The photographs were measured with a standard 
powder-film measuring device (North American Philips 
Co.) having a vernier reading to 0.05 mm. Film meas- 
urements (in mm.) were converted to @ values (1 mm. 
on the film corresponds to 26=1°) and the interplanar 
spacings (d) were then read from tables (13). All films 
were measured at least twice and individual lines for 
which significant differences in d values occurred were 
remeasured; otherwise the average of the two measure- 
ments was adopted. 


Intensities relative to the strongest line of each pattern 
(1/I,) were estimated visually on a scale of 100. Doubt- 
ful, or exceedingly faint, lines (///,<1) were omitted 
on the grounds that it is less confusing for such lines 
not to be included in tabulated data even if real than 


¢\@ 
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it is to report them when they may be spurious. Owing 
to the rapid decrease in intensity with increasing values 
of 26, only lines corresponding to 20 = 90° were meas- 
ured in most cases. 


RESULTS 


The tabulated d and J/J, data are given at the end 
of this paper preceded by an Alphabetical Index, an 
“Innermost Line” Index, and a Numerical (Hanawalt) 
Index, and followed by reproductions of the diffraction 
photographs. Each pattern has been assigned a number 
(1 to 83, inclusive) according to the sequence in the 
Alphabetical Index; these numbers precede the names 
of the substances in the Tabulated (d, I/I,) Data and 
follow them in the “Jnnermost Line” Index and in the 
Numerical Index. They are identical with the numbers 
of the figures from fig. 1 to fig. 83, inclusive; figs. 84 
to 90 illustrate special points arising from the Notes 
on Individual Narcotics (see next section). 


For the figures, the powder photographs have been 
trimmed to 1 in. X 4% in. symmetrically about the 
hole whose centre corresponds approximately to 26=0°, 
in order to conserve space and because, for the nar- 
cotics, the lines generally become very faint or are not 
observable beyond the length chosen; the outer edges 
of the patterns correspond approximately to d = 1.89A 
Some loss of detail is inevitable because they must be 
viewed by reflected light instead of by transmitted light 
as for the original negatives, and because they have 
passed through several reproduction processes, viz., a 
contact print on film, a contact print on paper from 
this intermediate negative, and the steps required to 
transform the paper print through the “cut” for printing 
to the final reproduction. This ensures, however, that 
each figure will have the same appearance (dark diffrac- 
tion arcs on a light background) as the original X-ray 
diffraction photograph and the result is not only more 
“natural” in appearance but makes direct comparison 
with an original negative much more satisfactory. 


NOTES ON INDIVIDUAL NARCOTICS 


Codeine (anhydrous free base), Codeine Monohydrate 
(free base), and Dihydrocodeinone (free base). 


The sample of codeine (free base), as received, gave 
a powder pattern (fig. 84) consisting of a mixed set 
of smooth and grainy diffraction lines. Examination 
under the stereoscopic microscope revealed the presence 
of small prisms, some completely and some only par- 
tially opaque, in a mass of finely-divided material. 
Individual opaque prisms, without crushing, gave ex- 
cellent powder photographs with smooth lines while 
those that were partially transparent yielded patterns 
comprising spots characteristic of single crystals to- 
gether with lines characteristic of powdered materials, 
but the single-crystal spots did not appear to originate 
with the same crystalline phase as that responsible for 
the powder lines. A portion of the original sample, 
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therefore, was recrystallized from absolute alcohol and 
another portion from distilled water. In each case the 
crystals were mechanically ground and powder photo- 
graphs were taken. The pattern given by the crystals 
from absolute alcohol (fig. 8) was identical with the 
set of smooth lines in the original photograph (fig. 84) ; 
that given by the crystals from water (fig. 9) was 
identical with the set of grainy lines. A single-crystal 
study by X-ray diffraction methods, and comparison 
with existing crystallographic data (11), enabled the 
crystals from absolute alcohol to be identified as the 


anhydrous base and those from water as the mono- 
hydrate. 


Crystals of codeine monohydrate are efflorescent. The 
sample examined must originally have contained a large 
number of prismatic crystals of the monohydrate, many 
of which had lost their water of crystallization by the 
time the diffraction photographs were taken. This fea- 
ture should be borne in mind in cases involving the 
identification of codeine. 


In view of the similarity of the patterns for codeine 
(anhydrous free base) (fig. 8) and for dihydrocodeinone 
(free base) (fig. 17), a single-crystal examination of 
the latter also was carried out. From the shape, dimen- 
sions, and symmetry of the unit cell determined by 
such a study, the spacings of all sets of planes that 
could give rise to observable powder diffraction lines 
may be calculated; they can then be compared with 
the spacings of those lines actually observed. All pos- 
sible lines may not be represented in the powder pattern 
because their relative intensity may be too low, but, 
providing the sample consists of a single crystalline 
phase, no lines should appear on the powder photo- 
graph that correspond to spacings not predicted on 
the basis of the unit cell data for that phase. It is 
obviously desirable that all powder patterns should be 
authenticated from single-crystal data. In practice, how- 
ever, it is frequently difficult to grow suitable crystals, 
and, in any event, the establishment of the unit cell 
constants for a large number of substances for purposes 
of routine checking of their powder patterns can be 
very time-consuming. 


It should be noted, however, that the present spacings 
for codeine (anhydrous free base), codeine monohy- 
drate (free base), and dihydrocodeinone (free base) 
have been verified from single-crystal data for values of 
d from the maximum observed (which also is the maxi- 
mum possible) to approximately 3.00A. The data for 
codeine (anhydrous free base) are in very good agree- 
ment with the measurements of Gross and Oberst (4). 


Codeine Phosphate 


Codeine phosphate hydrates have been reported (7, 12) 
with 1, 144, and 2 moles water per mole anhydrous salt, 
and the higher ones, at least, are said to be efflorescent. 
Samples of codeine phosphate from three different com- 
mercial sources (A, B, C) were examined. The patterns 
obtained from A and B when first received are shown 
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in figs. 85 and 86, respectively; that from C was iden- 
tical with that from B. The importance of the water 
content had not become apparent at the time when the 
first pattern of A was obtained, but C contained 0.75 
mole water when received. After seventeen months, the 
pattern from A exhibited marked differences from the 
original (at this time the water content was determined 
as 1.4 mole), and further minor alterations were ob- 
served after a further period of three months. It was 
not possible to investigate possible changes in the origi- 
nal patterns of B and C over such an extended length 
of time, but that from B after three months was vir- 
tually identical with the initial one. 


Two reproducible patterns, however, were obtained 
from both A and B, (a) by heating either sample in 
an oven at 70°C, and (b) by recrystallizing either sample 
from distilled water. These patterns constitute figs. 10 
and 11, respectively. Furthermore, the phase responsible 
for the pattern of fig. 10 could be transformed into 
that giving fig. 11 by recrystallization of the “dried” 
sample from water and this, in turn, could be recon- 
verted to the original phase (fig. 10) by heating the 


“, 


wet” sample in an oven at 70°C, 


No change in the pattern of the dried material (fig. 
10) was observed even after seven days at 60°C 
followed by two days at 70°C. A water determination 
by Mrs. P. M. Oestreicher on the dried material showed 
that it was anhydrous. 


The phase recrystallized from water is highly efflores- 
cent. This was demonstrated by patterns obtained from 
freshly crystallized material (A and B) when precautions 
were not taken to ensure the presence of excess water 
with the specimens. It was difficult, therefore, to ob- 
tain a reliable estimate of crystal-water and it is as- 
sumed, therefore, that fig. 11 represents the pattern 
of the fully hydrated phase, namely, the dihydrate. 


As a guide towards the identification of codeine phos- 
phate, tabulated data (d > 3.00A) for some of the 
patterns obtained from mixtures intermediate between 
the anhydrous salt and the dihydrate are given in the 
accompanying Table of Patterns of Mixtures of Codeine 
Phosphate Hydrates. Detailed analysis of these data in- 
dicates that there probably are several hydrate phases 
involved. The dihydrate appears to be one of the con- 
stituents of sample A (as originally received) and also 
seventeen months later; it is the principal (but not the 
sole) constituent of samples A and B recrystallized from 
water without adequate precautions against efflorescence. 
On the other hand the pattern of samples B and C 
(as originally received) represents a principal phase 
that has not been identified. The anhydrous salt may 
be present in this pattern and in the later one from 
sample A. Attempts to disentangle the composite pat- 
terns represented in the Table, however, are not likely 
to be successful without detailed knowledge of the pos- 
sible phases. It is apparent that the codeine phosphate- 
water system requires a systematic phase rule investi- 
gation. 


Patterns (for d>3.00A) of Mixtures of Codeine 
Phosphate Hydrates 











Sample A Sample B 
After 17 Incomplete Incomplete 
Original mos, hydration Original hydration 
d Wh d Wh d W/h d V/h d Wh 





16.4 40 16.3 35 16.5 50 16.5 40 16.6 35 
8.02 25 7.91 30 7.89 35 7.77 50 7.92 35 
702 «5 7.15 15B 7.06 5B 7.24 100 7.06 5B 
6.61 100 6.59 100 6.61 100 6.73 20 6.57 100 
6.06 15 6.35 55 6.09 20 6.55 40 6.07 10 
5.81 10 6.08 8 5.81 25 6.36 75 5.84 45 
5.48 30 5.78 70 5.46 45 6.07 1 5.48 35 
5.12 35 5.46 20 5.25 10 5.83 75 5.24 30 
4.83 15 5.12 45 5.06 45 5.70 30 5.04 45 
4.52 60 4.85 10 4.82 40 5.61 30 482 45 
4.20 60 4.51 50 4.50 45 5.40 40 4.52 40 
3.99 75 4.19 20B 4.37 10 5.07 12 4.39 40 
3.88 1 3.97 70 4.20 50B 479 15 4.21 50B 
3.58 75 3.86 40B 4.08 2 4.64 60 4.09 5 
3.44 15B 3.57 90 3.98 60 4.42 15 3.98 45 
3.27 20 3.42 70 3.89 2 4.32 40 389 2 
3.16 3 3.28 5 3.57 60 4.19 40 3.74 1 
3.08 20 3.16 5 3.50 30 410 5 3.57 45 
3.02 5 3.04 5B 3.41 25 4.00 15 3.51 45 
3.28 15 3.92 100 3.44 20 
3.22 5 3.72 5 329 3 
3.16 8 3.65 60 3.21 6 
3.09 5 3.57 5 oat: 1 
3.01 40 3.42 60 3.09 2 
3.36 60 3.02 35 
3.29 1 
3.22 40 
3.17 40 
3.11 40 
3.05 8 





Experience with codeine phosphate patterns suggests 
that, if the powder photograph of an “unknown”, by 
comparison with the tabulated data for the anhydrous 
salt (no. 10) or the dihydrate (no. 11), or with the 
data in the Table of Patterns of Mixtures of Codeine 
Phosphate Hydrates, indicates the possible presence of 
codeine phosphate, a portion of the sample should be 
placed in an oven at 70°C for at least 24 hours, 
and then taken up directly from the oven in a capillary 
tube the ends of which should be sealed immediately, 
preferably in a flame. If the “unknown” is codeine phos- 
phate the pattern from this specimen will be that of 
fig. 10. Alternatively, a portion of the sample may be 
dissolved in distilled water, heated gently (at 60°C 
to 70°C) until, after removal from the source of 
heat, crystallization commences before the tempera- 
ture falls to that of the room. The mixture should be 
stirred vigorously and the crystals crushed against the 
side of the vessel as crystallization proceeds in order 
to ensure small particle size. When the creamy mixture 
is at room temperature it should be drawn into a capil- 
lary tube, care being taken that excess water is present, 
and the tube should be sealed immediately with vacuum 
wax. The powder pattern from this material (the dihy- 
drate) will be that of fig. 11 if the “unknown” is, in 
fact, codeine phosphate. 


Conversion to the anhydrous form rather than to 
the dihydrate is recommended because of the rapid 
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efflorescence of the latter unless proper precautions are 
taken. Once obtained, the anhydrous form does not 
absorb moisture from the atmosphere very rapidly so 
that ample time, without special care, is available for 
preparation of the specimen for the powder camera. 
For example, the typical “anhydrous” pattern was given 
by two specimens of codeine phosphate (sample B) taken 
from an oven after one and two days, respectively, 
at 70°C and exposed to the air of the laboratory 
for 15 minutes (room temperature, 25.5°C; _ rela- 
tive humidity, 48 per cent) and 30 minutes (room 
temperature, 26°C; relative humidity, 49 per cent), 
respectively. In both cases, the capillary tubes were 
flame-sealed after the specimens were introduced. 
In another test no change in the “anhydrous” pattern 
was observed after a sample was first converted to the 
anhydrous phase in an oven at 70°C and then was 
stored for almost 3 days in an atmosphere of controlled 
relative humidity, 32.3 per cent, in a desiccator above 
a saturated solution of CaCl,.6H,0, in contact with the 
solid, at 20°C. 


Cotarnine (free base) 


Two different commercial preparations were investi- 
gated; the first (A) was dull brick-red in colour, the 
second (B) was pale yellow. Both samples gave the 
same pattern (fig. 12) when received, but two powder 
photographs of A taken seventeen months after the 
original one showed two additional faint lines, d = 
10.3A, 1/1, = 3 and d = 844A, I/I, = 2, which, how- 
ever, did not appear on powder photographs of B after 
a lapse of two months. Small portions of both samples 
were dissolved in distilled water and allowed to re- 
crystallize at room temperature. In both cases the crys- 
tals (with excess water) were taken up in capillary 
tubes which then were sealed, The diffraction patterns 
from both specimens (including that from A whose 
pattern had developed the two “extra” lines) were iden- 
tical with the original one (fig. 12). It is possible that 
the two unidentified lines may have been the strongest 
ones of the pattern of a trace of some product derived 
from cotarnine at roum temperature by a slow rate of 
loss of the elements of water but from which cotarnine 
may be reconstituted by recrystallization from aqueous 
solution. They may, of course, merely have been due to 
a small quantity of an impurity which was detected 
only in one specimen. 


On heating the dark-coloured sample (A) in an 
oven at 70°C for twenty-seven hours, its colour 
altered through a very dark red to a deep purple. A 
powder photograph of the material at this stage showed 
only a single broad halo at 26 ~ 25°, indi- 
cating an amorphous product. Therefore, a portion of 
the pale yellow preparation (B) was placed in an oven 
at 70°C and samples were removed for powder 
photographs (in sealed capillary tubes) at the end of 
6 hours, 3 days, and 5 days, respectively. At the end 
of three days, the colour had passed through dark yellow 
to the dull brick-red shade characteristic of the original 


sample A; beyond this time further colour changes were 
similar to those observed for A. The three successive 
powder patterns showed a progressive weakening and 
broadening of the diffraction lines with a gradual in- 
crease in the intensity of the general background of the 
film and the emergence of the broad halo at 26 ~ 25°. 
At the end of five days only the eight strongest 
lines of the original pattern (fig. 12) appeared (with 
greatly diminished intensity) in the powder photograph, 
together with two or three extremely faint lines of 
doubtful validity not attributable to cotarnine. The 
colour changes that cotarnine undergoes at 70°C 
thus appear to be due to thermal decomposition into 
an amorphous product, and the difference in colour of 
the two original samples indicates that such decompo- 
sition may occur slowly even at room temperature. 
Since the two lines that appeared in the photographs 
of sample A after seventeen months at room tempera- 
ture were not observed in the photographs of sample B 
at successive stages of heating at 70°C, two types of 
decomposition or change may be involved. 


No difficulty, however, need be anticipated in the 
identification of cotarnine providing the possible pres- 
ence of very faint extraneous lines due to ageing are 
borne in mind; such lines, in fact, probably would 
not be observable in a normal exposure time. The ther- 
mal decomposition products, which appear to be respon- 
sible for the colour of cotarnine samples, add no dif- 
fraction lines of any significance to the photographs 
and the principal lines due to cotarnine are identifiable 
until decomposition has reached a very advanced stage 
and the colour of the sample has become very dark. 


o-Diphenoloxymorphine (free base) 


The only sample of this morphine derivative available 
for the present investigation gave a pattern consisting 
of a single, broad, diffuse halo characteristic of an 
amorphous material. No data, therefore, suitable for 
identification purposes were obtained. 


Diamorphine (free base), Diamorphine Hydrochloride 
Monohydrate, Morphine Monohydrate (free base), 
Morphine Hydrochloride (anhydrous), and Morphine 
Hydrochloride Trihydrate 


Gross and Oberst (4) state that “a single pattern is 
acceptable identification when exact coincidence with 
a reference is obtained, but the use of two patterns of 
an alkaloid (one of the base and one of its hydrochlo- 
ride salt) renders the result conclusive”. This appears 
to reflect the convention usual in most schemes of in- 
organic qualitative chemical analysis of conducting a 
confirmatory test for each ion identified. The X-ray 
diffraction powder method, however, is essentially of 
the “fingerprint” type because the chance of exact coin- 
cidence of the patterns from two different crystalline 
phases, particularly among organic compounds, is in- 
significant, except in the special case of d- and /-anti- 











podes. Furthermore, the use of two patterns really serves 
to double the work of identification because each must 
be identified separately. 


The procedure suggested for obtaining the confirma- 
tory pattern also is open to serious objections. Accord- 
ing to Gross and Oberst (4), “Such reactions are 
readily carried out topochemically as follows: After 
a pattern of the free base is obtained, the mounted 
sample may be exposed to hydrochloric acid fumes for 
a short time. This converts the base to the hydrochloride 
salt (as shown by the absence of the diffraction lines 
of the base), and the second diffraction pattern may 
be obtained. If the starting material were the hydro- 
chloride, exposure to ammonia fumes will convert it 
to the free base”. In the first place, the “absence of 
the diffraction lines of the base” merely indicates that 
the base is no longer present in sufficient quantity for 
its pattern to be registered in the time required to 
record that of the new constituent; it gives no informa- 
tion about either the original base or the new sub- 
stance. In the second place, the proposed reactions do 
not always proceed in the simple manner assumed, 
as shown by tests carried out on morphine (free base, 
and hydrochloride) and on diamorphine (heroin) (free 
base, and hydrochloride). 

Experiments were performed (a) with mounted spe- 
cimens (glass fibres and Household Cement) suspended 
from the stoppers of vials containing a drop or two 
of concentrated hydrochloric acid or concentrated am- 
monia solution, and (b) with the specimen in one well 
of a two-well microscope slide and a drop of the reagent 
in the other, the slide being enclosed in a covered Petri 
dish. Starting with morphine hydrochloride trihydrate 
(the usual form of the .commercial preparation), ex- 
posure to NH, fumes for two or three minutes caused 
partial conversion to morphine monohydrate (free base) 
with the formation of NH,Cl; transformation to the 
free base was complete in less than 30 minutes. 


Similar treatment of the free base (monohydrate), 
either in the form of a fresh commercial sample or pre- 
pared (as above) from the hydrochloride, with fumes 
from concentrated HC] solution, however, gave a prod- 
uct the pattern of which (fig. 47) was not that of mor- 
phine hydrochloride trihydrate (fig. 48). This pattern 
was again obtained when the product was dissolved in 
concentrated hydrochloric acid and the solution allowed 
to evaporate to dryness. That the new substance was 
either anhydrous morphine hydrochloride or a lower 
hydrate became evident (a) when it was recrystallized 
from distilled water and then gave the pattern of the 
trihydrate and (b) when it gave the pattern of morphine 
monohydrate (free base) (together with that of NH,Cl) 
when exposed to the fumes of concentrated NH, solution. 
The same substance (morphine hydrochloride, anhydrous 
or lower hydrate), as shown by its diffraction pattern, 
was obtained on treatment of morphine monohydrate 
(free base) with dry HCl gas; a water determination 
carried out by Mrs. P. M. Oestreicher established it as 
the anhydrous form. 
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The foregoing results may be summarized as follows: 


morphine hydrochloride trihydrate 


Ju, 


morphine monohydrate (free base) + NH,Cl H,O 


2 
NH, {uci 


morphine hydrochloride (anhydrous) 


Attempts to obtain anhydrous morphine hydrochloride 
by storage of the trihydrate in a desiccator under vacuum 
and by heating in an oven at 50°C gave sub- 
stances whose patterns did not correspond with that 
of anhydrous morphine hydrochloride, although a loss 
of three moles of water occurred. 


The results obtained when diamorphine (heroin) 
(free base) and diamorphine hydrochloride monohydrate 
were subjected to concentrated HC] fumes and to NH, 
fumes, respectively, were entirely different from those 
of the corresponding tests with morphine. The diamor- 
phine (free base) exposed to HCl fumes in a closed 
Petri dish gave a pattern that was not that of diamor- 
phine hydrochloride monohydrate and which under- 
went no change when the product was recrystallized 
from distilled water, thus indicating that it was not 
simply anhydrous diamorphine hydrochloride. Further 
exposure of the same sample to HCl fumes in a closed 
vial finally gave a product from which the pattern of 
anhydrous morphine hydrochloride was obtained to- 
gether with a few faint lines due to some other sub- 
stance, thus showing that continued exposure of dia- 
morphine to HCl leads to deacetylation. 


Prolonged exposure of diamorphine hydrochloride 
monohydrate to NH, fumes at first resulted in no change 
in pattern (other than the appearance of lines due to 
NH,Cl) and finally in the emergence of additional lines 
not attributable to the presence of the free base. 


These vapour treatments, therefore, cannot be rec- 
ommended as general aids to the identification either 
of the free bases or of their hydrochloride salts. 


The present powder diffraction data are in good 
agreement with those of Gross and Oberst (4) for mor- 
phine monohydrate (free base) but not for morphine 
hydrochloride. It is possible that their sample of the 
latter was a mixture of the trihydrate and the anhydrous 
salt. Agreement is very poor also for both diamorphine 
(heroin, diacetylmorphine) (free base) and for dia- 
morphine hydrochloride monohydrate. 


Dihydromorphinone (free base) and Dihydromorphinone 
Hydrochloride 


No difficulty was experienced in obtaining duplicate 
patterns from two commercial preparations of dihydro- 
morphinone (dilaudid) hydrochloride. Although recog- 
nizable as probably the same as that observed by Gross 
and Oberst (4) there are many discrepancies between 
the measured values for corresponding interplanar 
spacings. 
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No data for dihydromorphinone (free base) are in- 
cluded in the present paper. Several laboratory spe- 
cimens prepared by Dr, C. G. Farmilo from the hydro- 
chloride by the action of ammonia were investigated. 
The diffraction patterns of the products, however, showed 
so many variations that it became obvious that a sepa- 
rate study of the free base should be undertaken. Some 
of the patterns undoubtedly represent pure substances; 
others certainly are due to mixtures. One showed some 
superficial resemblance to the data given by Gross and 
Oberst (4). Some indication was obtained that the 
product may depend on the pH of the solution result- 
ing from the addition of ammonia to the aqueous solu- 
tion of the hydrochloride. It is suspected also that keto- 
enol tautomerism may be involved. 


Mescaline Sulphate Dihydrate 


The present data are in very good agreement with 
those for mescaline sulphate in the A.S.T.M. Index (1). 
The latter were obtained from patterns given by copper 
radiation and with an apparatus “cut-off” of 9.3A; 
the strongest line (d = 6.72A), therefore, also is the 
“innermost” line, whereas the present pattern extends 
the data to d = 19.6A. In spite of the different wave- 
lengths employed, the order of the strongest lines is 
virtually the same; 6.72, 4.82, 3.61, 3.46, 3.28A, each 
with //J, = 100 as recorded on the A.S.T.M. card (no. 
4-0157) ; 6.72, 4.81, 3.29, 3.96, 3.60A, with J/J, = 100, 
90, 85, 80, 80, respectively, for the present pattern, 
thus resulting only in a different allocation of the 
“third” line. 


dl-Methadone Hydrobromide and dl-Methadone Hydro- 


chloride 


The present data for dl-methadone hydrochloride are 
in very good agreement with those obtained by Hubach 
and Jones (8) for a sample from a different commercial 
source. With copper radiation the spacings of the three 
strongest lines of their pattern are 7.46A (v.v.s.), 
155A (v.v.s), 645A (v.s.); with cobalt radiation the 
spacings of the three strongest lines of the present pat- 
tern are 4.56A (100), 7.49A (90), 6.47A (60), thus 
merely interchanging the “first” and “second” lines. 


The patterns and numerical data for dl-methadone 
hydrobromide (fig. 35) are strikingly similar to those 
for dl-methadone hydrochloride (fig. 37). Although 
single-crystal data have not yet been obtained, it is 
probable that the two salts are isomorphous and have 
unit cells of comparable dimensions. If so, then, relative 
to the size of the methadone molecule itself, the sub- 
stitution of Cl for Br should have only a small effect 
on the spatial requirement of the methadone hydrohalide 
molecule, and hence the interplanar spacings, and rela- 
tive reflection intensities, of corresponding sets of planes 
in the two structures should be very similar. 


In the case of isomorphous NH,Cl and NH,Br the 
effect of the halide ion on the unit cell dimensions, and 
thus on the observed values of d, is much more pro- 


nounced because the radius of the ammonium ion actu- 
ally is smaller than that of either halide ion and the 
diffraction patterns of the two salts are readily distin- 
guishable. They form, however, mixed crystals (crys- 
talline solid solutions) the interplanar spacings of which 
have values intermediate between the corresponding ones 
of the pure ammonium halides depending on the rela- 
tive atomic proportions of each halogen. 


Since the ammonium halides can often be identified 
more readily than the hydrohalide salt of a large or- 
ganic molecule, it is sometimes convenient to convert 
the latter to the free base and the ammonium salt by 
treatment with ammonia, and then to identify the am- 
monium halide. This can be done very rapidly by dis- 
solving the organic salt in distilled water, adding a slight 
excess of concentrated NH, solution, and gently evapo- 
rating the solution to dryness. The method of Gross 
and Oberst (4) of exposing the mounted sample to NH, 
fumes also is very convenient for this purpose when 
interest is centered on the ammonium salt rather than 
on the organic base. A rapid (44 hour) exposure with 
copper radiation usually is sufficient to record the 
strongest lines of the ammonium halide pattern, and 
these are sufficient to decide between the bromide and 
the chloride. 


One commercial preparation (A) of dl-methadone 
hydrochloride and two laboratory preparations (B,C) 
of the corresponding hydrobromide were examined. 
Of the latter, the second (C) was prepared by Dr. C. G. 
Farmilo from the hydrochloride (sample A) by precipi- 
tation of the free base and complete removal of am- 
monium chloride, as indicated by silver nitrate tests of 
the effluent wash water. The free base was then con- 
verted to the hydrobromide by treatment with hydro- 
bromic acid (analytical reagent grade). 


Identical patterns were obtained from two specimens 
of the hydrochloride (A) and for a (powdered) single 
crystal obtained by recrystallization from distilled water. 
Measurements of the pattern of the ammonium salt 
released by the action of NH, on a specimen of the 
hydrochloride were in excellent agreement with the 


precision data of Havinghurst, Mack and Blake (6) for 
NH,Cl. 


Identical patterns also were obtained from specimens 
of the pure hydrobromide (C) as received and after 
recrystallization from distilled water. The pattern for 
the ammonium salt released by the action of NH, also 
was in excellent agreement with the data of Havinghurst, 


Mack and Blake (6) for NH,Br. 


In the case of the hydrobromide sample B, however, 
although the patterns obtained from two specimens se- 
lected at random from the original container were vir- 
tually identical with that from sample C, specimens 
prepared by crushing (a) several crystals, (b) two in- 
dividual crystals, (c) one crystal, obtained by recrys- 
tallization from water, gave patterns of increasing re- 
semblance to that from the hydrochloride. In each case 
the patterns of the ammonium salts were obtained and 








measured. The results for the interplanar spacings are 
shown in the accompanying table of Comparison of 
Interplanar Spacings of Ammonium Halides Obtained 
from Samples A,B,C with those of NH,Cl and NH,Br. 


The data in columns 5 and 6 are from short-exposure 
films and are, therefore, not as complete as those in the 
other columns because only the lines of higher relative 
intensity were sufficiently strong for accurate meas- 
urement. 


Comparison of Interplanar Spacings of Ammonium Halides 
Obtained from Samples A, B, C with those of NH,Cl 
and NH,Br 





B (recrystallized from water) 





NH,Br(6) ( B composite 2 crystals 1 crystal A NH,CI6) 


4.05 4.04 4.02 4.00 3.94 3.92 3.86 3.87 
2.86 2.85 2.84 2.83 2.78 2.76 3.74 3.73 


2.34 2.34 2.32 2.31 2.28 2.23 2.23 
2.02 2.02 2.01 2.00 1.97 1.96 1.94 1.93 
1.8] 1.81 1.80 1.79 1.76 1.73 1.73 1.73 
1.65 1.65 1.64 1.63 1.61 1.60 1.58 1.58 
1.43 1.43 1.42 1.42 1.37 1.37 
1.35 1.35 1.34 1.34 1.29 1.29 
1.28 1.28 1.27 1.27 1.22 1.22 
1.22 1.22 1.21 1.21 1.17 1.17 
1.17 1.17 1.16 1.16 1.12 1.12 
1.12 1.12 1.12 1.11 1.07 1.07 
1.08 1.08 1.08 1.07 1.04 1.03 





From the data for the ammonium salts it is apparent 
that sample B, although largely the hydrobromide, does 
contain some of the hydrochloride. The evidence also 
suggests the presence of mixed crystals, methadone- 
H(Br.Cl), since the patterns from the various specimens 
prepared from sample B appear to be intermediate be- 
tween those of the pure hydrobromide (sample C) and 
the pure hydrochloride (sample A), rather than mix- 
tures of the two. Furthermore, the crushed single crystal 
not only gave the pattern most closely approaching that 
of pure di-methadone hydrochloride but that of the cor- 
responding ammonium salt (see table, column 6) most 
closely approaches that of NH,Cl. It should be pointed 
out, however, that the ammonium salt obtained by the 
addition of ammonia to a mixture of the hydrochloride 
and the hydrobromide would itself be a solid solution, 
NH,(Br.Cl), regardless of whether the original material 
consisted of a mixture of pure hydrochloride and pure 
hydrobromide crystals or whether it was composed of 
mixed hydro-( bromide, chloride) crystals. 


In cases of possible ambiguity due to suspected iso- 
morphism, or mixed crystal formation, among the hy- 
drohalide salts of a narcotic base, it is convenient in 
the first place simply to identify the narcotic as the 
hydrohalide salt, and then to liberate the ammonium 
halide and identify the halogen in a subsequent step. 


Parenthetically, attention may be drawn to the fact 
that while the pattern of dl-methadone hydrochloride 
(fig. 37) is not the same as that of the d- (and /-) anti- 
pode (fig. 36), the patterns of the free base in the d-, /-, 
and dl-forms are identical (fig. 34). 


34 BULLETIN ON NARCOTICS # MAY-AUGUST 1954 





Metopon (free base) and Metopon Hydrochloride 


The present interplanar spacings for metopon hydro- 
chloride are in good agreement with those given by 


Gross and Oberst (4). 


Metopon (free base), however, was somewhat trouble- 
some. The first pattern (fig. 87) was obtained from 
a mechanically ground specimen and was not entirely 
satisfactory because several of the lines were unusually 
broad. A second pattern from another specimen of the 
same sample, but in a capillary tube and not ground, 
was normal in appearance (see fig. 43) but a few 
moderately strong lines in the original pattern were 
missing and there was a marked difference in the relative 
intensities of other lines. A third pattern, however, was 
identical with the second. The time intervals between 
patterns were approximately four months between the 
first and second, and two weeks between the second 
and the third. Since the water content corresponded to 
1.8 moles it was suspected that a mixture of dihydrate 
and a lower hydrate, or the anhydrous base, might be 
involved. Accordingly, the last remaining portion of the 
original sample (not more than 0.1 mg.) was kept at 
70°C in an oven for four days, after which it was 
taken up in a capillary tube which was then sealed 
with wax. A pattern identical with the second and third 
was obtained. Since there was insufficient material to 
recrystallize from water, the capillary tube was opened, 
distilled water was introduced, and it was resealed with 
wax. The “wet” specimen gave the same pattern as the 
dry. The specimen was pushed out of the capillary tube 
with a glass fibre and divided into two portions. Both 
were crushed separately and were mounted on separate 
glass fibres with Household Cement; one specimen was 
intentionally subjected to more vigorous grinding. The 
resulting patterns closely resembled the original one 
(fig. 87); that from the more vigorously ground spe- 
cimen being virtually identical with it. The specimens 
were so small that better resolution of the diffraction 
lines was obtained and it became obvious that the breadth 
of some of the lines in the original pattern (fig. 87) 
was due simply to unresolved pairs of lines. Mechanical 
grinding of metopon (free base), therefore, apparently 
causes some alteration in the substance, probably a 
polymorphic transformation. 


Numerical data for the suspected polymorph are not 
included in the present paper because it is not certain 
that complete transformation was achieved. Sufficient 
material was not available for more exhaustive tests 
but it seems desirable to avoid mechanical grinding of 
any “unknown” suspected to be metopon (free base). 


Morphine Sulphate 


Two commercial preparations (A.B) were examined. 
The patterns from each varied between that for the penta- 
hydrate (fig. 52) and that for the dihydrate (fig. 51), 
the intermediate ones (e.g., fig. 88) representing mix- 
tures of the two phases, depending on conditions of 
temperature and relative humidity. The original samples 


@@ 








@@ 


BULLETIN ON NARCOTICS e MAY-AUGUST 1954 35 





gave the pentahydrate pattern and no change of the 
material in the stoppered bottles was observed over a 
period of fifteen months providing the specimens for 
X-ray diffraction photographs were taken up in capillary 
tubes without grinding. Crushing the samples, or merely 
spreading them on a microscope slide and exposing 
them to the air of the room, sometimes resulted in partial 
or complete change of the pentahydrate to the dihydrate 
or vice versa, depending on the relative humidity pre- 
vailing in the laboratory. Thus, during a period of high 
temperature and low humidity a sample of the penta- 
hydrate changed to the dihydrate overnight whereas no 
transformation of another specimen of the pentahydrate 
occurred after six days at a time when the relative 
humidity was much higher. Controlled relative humidi- 
ties (at 20°C of 32.3 per cent and 20 per cent, 
respectively), had no effect on the pentahydrate over 
periods of several days. In the presence of anhydrous 
CaCl, a partial transformation of the pentahydrate to 
the dihydrate was observed but anomalous results were 
obtained in a P.O; desiccator (i.e., from no detectable 
change to almost complete conversion to the dihydrate 
with different specimens). 

The dihydrate remained unchanged after storage for 
a week over. P,O,.. It. was,. however, converted into the 
pentahydrate in less than 30 minutes when exposed to 
the air of the laboratory at a temperature of 21°C and 
a relative humidity of 50 per cent. 


The pentahydrate can always be assured by the addi- 
tion of a trace of water to the capillary tube containing 
the sample, and the dihydrate can always be obtained 
from the pentahydrate by heating for a few hours (con- 
veniently overnight) at 60°C or 70°C. No change in 
the observed patterns of specimens of the dihydrate oc- 
curred after they had been kept continuously in an oven 
at 70°C for as long as six weeks. 

If the pattern of an “unknown” appears to be a mix- 
ture of morphine sulphate dihydrate and morphine 
sulphate pentahydrate, it is recommended that the spe- 
cimen be converted fully into one or the other for final 
identification. In either case the sealed capillary-tube 


method should be used. 


The present data for morphine sulphate dihydrate 
and for morphine sulphate pentahydrate are in rea- 
sonably good agreement with the measurements of Gross 
and Oberst (4), although it is probable that their 3.84A 
spacing for the dihydrate corresponds to that of 
3.93A in the’ present pattern because the relative in- 
tensity of the latter is much higher than that of the 
line representing d = 3.85A. The absence of the 6.50A 
line (J/1, = 60) from the data of Gross and Oberst 
for the pentahydrate apparently is due to its non-reso- 
lution from the 6.21A line (cf., their fig. 2). Finally, 
the presence of the 7.16A line (the second strongest 
of the dihydrate pattern) in their data for the penta- 
hydrate suggests a trace of the dihydrate in the penta- 
hydrate specimen; the strongest line (6.24A) of the 
dihydrate would not be resolved from the strongest 
line (6.21A) of the pentahydrate on their films. 


Narcotine Hydrochloride 


Narcotine hydrochloride was particularly troublesome 
and, like codeine phosphate, warrants a more thorough 
investigation than was possible during the present survey. 
It has been reported (7,12) as crystallizing with \4, 
1, 3, and 4 moles of H,O and is known to form basic 
salts. Two commercial samples (A,B) were examined. 

Sample A consisted of very small anhedral crystal 
fragments. Of seven specimens selected at random over 
a period of nineteen months, four (including one heated 
to 64°C for 22 hours) gave identical patterns 
(fig. 58), the photographs from two showed a very 
faint additional line, and that from one exhibited a 
large number of “extra” lines indicating a mixture of 
the phase giving rise to the original pattern and some 
other constituent. Crushing the specimens, or heating 
them at 64°C, had no effect on the patterns. 
The results, therefore, suggest that sample A is essen- 
tially a pure phase, narcotine hydrochloride (I) (fig. 58) 
with a small proportion of another phase (or other 
phases), the size of the specimens used for the X-ray 
diffraction patterns being too small to ensure the same 
relative proportions of the different constituents in each 
specimen. 

Three specimens of sample B (a, ground and mounted 
with Household Cement on a glass fibre; b, heated for 
22 hours at 64°C; c, taken up in a capillary 
tube from the original container) gave patterns which, 
although not identical, were very much alike and were 
very similar to the complex (mixture) pattern obtained 
from one specimen of sample A. That from the unground 
specimen (c) consisted of a mixture of smooth and 
grainy lines, the former corresponding to those of the 
narcotine hydrochloride (I) pattern of sample A. The 
larger crystal fragments responsible for the grainy lines 
could be hand-picked from the sample under a stereo- 
scopic microscope. Several of these were selected and 
were washed individually with carbon tetrachloride to 
disengage fine particles adhering to them. Each was 
crushed to a fine powder and a diffraction pattern was 
obtained. From the results, two patterns, narcotine hy- 
drochloride (II), (fig. 59) and narcotine hydrochloride 
(III) (fig. 60), were isolated, and it was found that 
virtually all the “extra” lines in the complex pattern 
from one specimen of sample A were due to narcotine 
hydrochloride (II) while the presence of a trace of nar- 
cotine hydrochloride (III) would account for most of 
the others. One of the crushed specimens giving the 
narcotine hydrochloride (IT) pattern was extruded from 
its capillary tube and was reground; the resulting pat- 
tern showed a few minor changes in relative intensities 
but no radical differences from the first pattern. 

It thus appears that both commercial samples (A, B) 
represent mixtures of at least three phases. Sample A is 
essentially narcotine hydrochloride (I) with a small 
proportion of narcotine hydrochloride (II) and proba- 
bly a trace of narcotine hydrochloride (IIT); sample 
B contains a much larger proportion of narcotine hy- 
drochloride (II) with some narcotine hydrochloride 
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(III). Detailed comparison of all the patterns indicates 
that there may be at least one other phase present. 


Attempts to identify the phases (probably different 
hydrates) responsible for the patterns designated nar- 
cotine hydrochloride (I), (II), and (III) were not 
successful. Exposure to air saturated with water vapour 
and recrystallization from dilute hydrochloride acid 
produced substances whose patterns could not be cor- 
related with any of those previously obtained. It is clear 
that a prolonged and detailed study may be necessary. 
Since the water content of sample A (0.6 mole) was 
much less than that of sample B (1.17 mole), narcotine 
hydrochloride (1) presumably is a lower hydrate. 

The data for the narcotine hydrochlorides (I, II, IIT) 
probably are the least reliable of those presented in the 
present paper. Those for narcotine hydrochloride (I), 
although repeatedly obtained, are based on (small) 
composite specimens of sample A; the pattern, there- 
fore, may contain some weak lines from an unidentified 
phase, although this is believed to be unlikely. The pat- 
terns for narcotine hydrochlorides (IT) and (III) should 
represent pure phases (including, of course, the pos- 
sibility of mixed crystals) because they were obtained 
from individual fragments that appeared to be single 
crystals. Unfortunately it was impossible to remove all 
adhering particles of powder from their surfaces with- 
out breaking them, so that some weak lines may be due 
to other phases. The mass of the unremovable particles, 
however, appeared to be negligible compared with that 
of the crystal fragments, and, as a further precaution, 
lines in the diffraction patterns having relative intensities 
(1/I,) <2 have not been included in the tabulated data. 

Although there is a close similarity between the three 
strongest lines of narcotine hydrochloride (II) and those 
of narcotine hydrochloride (IIT), there are too many 
major differences in the patterns as a whole to leave 
any doubt that they represent different phases. They 
may be isomorphous, and mixed crystal formation may 
be involved. 


Pethidine Hydrochloride 


The present data for pethidine (demerol) hydrochlo- 
ride were obtained from two identical patterns given 
by separate specimens of a single commercial sample. 
No unusual features or difficulties were encountered with 
this substance but the observed spacings are in very poor 
agreement with those given by Gross and Oberst (4). 


dl-a-Prodine Hydrochloride and dl-8-Prodine Hydro- 


chloride 


One sample each of dl-a-prodine hydrochloride and of 
dl-8-prodine hydrochloride were examined. There was 
reason to assume that both had been prepared and 
separated by the method of Ziering and Lee (14). Two 
specimens of the a-form gave identical patterns (fig. 75), 
as did two specimens from the sample alleged to be the 
B-form. The latter pattern, however, from an unground 
specimen, consisted of a set of very grainy lines (identi- 
fied as due to the a-form) and a set of Jess grainy lines 


presumably due to the 8-form; the pattern from a 
ground specimen is shown in fig. 89. 

Under the stereoscopic microscope it was possible to 
separate crystals of two different habits from the much 
smaller anhedral crystal fragments of which the sample 
of dl-8-prodine hydrochloride largely was composed. 
Although both monoclinic, the superficial appearance of 
the larger crystals was that of rectangular plates while 
that of the smaller ones was of elongated pseudo- 
hexagonal plates. Single-crystal photographs showed 
that the two types of crystals represent different struc- 
tures. Powder photographs of crushed single crystals 
of both types, washed with amyl acetate to remove ad- 
hering fragments, led to the identification of the pseudo- 
rectangular plates with the original sample of the a-form, 
and the pseudo-hexagonal plates with the second con- 
stitutent of the sample of the 8-form. 


From the method of separation of the a-form from 
the £-form (14) it is perhaps not surprising that the 
latter should contain an appreciable proportion of the 
former. 


Protopine (free base) 


The first two diffraction photographs of a commercial 
sample of protopine indicated a mixture of crystalline 
phases because the second showed a very few grainy 
lines in addition to the smooth lines observed in the 
first pattern. A third specimen (not ground) gave a 
composite pattern (fig. 90) of smooth and grainy lines. 
Microscopic examination revealed the presence of clear 
crystal fragments in a mass of much smaller material. 
Through the courtesy of Dr. L. Marion, a pure authen- 
ticated sample of protopine crystals extracted from 
Adlumia fungosa, and a second commercial sample from 
the same firm as the original, were obtained. A single- 
crystal X-ray diffraction study of the former and a 
powder photograph of the latter demonstrated their 
identity and showed that, while the grainy lines in the 
patterns from the original material were due to proto- 
pine, the smooth lines were not. From the single-crystal 
data the protopine powder data were authenticated from 
the maximum d observed (which is also the maximum 
possible) to d = 2.90A. 

The second constituent of the original sample was 
not identified. It is unlikely to be a decomposition prod- 
uct because three clear crystals of protopine exhibited 
no visual microscopic evidence of any change whatso- 
ever after a period of three days in an oven at 70 degrees 
C. In the absence of any evidence that protopine forms 
hydrates, it is suspected that the unidentified phase 
represents another alkaloid not separated from the proto- 
pine during isolation of the latter. Information could 
not be obtained about the source material for the first 
protopine preparation, otherwise it would have been feas- 
ible to obtain patterns of other alkaloids that might be 
expected to have been isolated with the protopine. The 
pattern from the “unknown” does not match that of 
cryptopine or that of any other narcotic included in 
the present survey. 
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Thebenine Hydrochloride Monohydrate 


Six specimens from a single sample of thebenine hy- 
drochloride monohydrate gave identical patterns (fig. 
83), except for a weak (///, = 3) line corresponding 
to d = 12.7A that was present in one of the photo- 
graphs. This line has been omitted from the tabulated 
data. It cannot be due to thebaine (free base) (from 
which thebenine hydrochloride may be prepared (12) ) 
nor to thebaine hydrochloride; it probably represents 
a trace of some other alkaloid present in such small 
amount that enough for the appearance of one very 
weak line was present only in one specimen of the the- 
benine hydrochloride monohydrate sample examined. 


Note Added in Proof (September 1954) 


The authentication of the patterns for some of the 
narcotics (codeine (anhydrous free base), codeine mono- 
hydrate (free base), dihydrocodeinone (free base), pro- 
topine) on the basis of single-crystal data has been ex- 
tended to dl-methadone hydrobromide, dl-methadone 
hydrochloride, dl-alphaprodine hydrochloride, dl-beta- 
prodine hydrochloride, papaverine (free base), and 
papaverine hydrochloride, since this paper was com- 
pleted in 1953 (see Barnes, W. H. and Forsyth, W. J., 
Unit Cell, Space Group, and Indexed X-Ray Diffraction 
Powder Data for Certain Narcotics. I-V., Can. J. Chem., 
32, 984-995, 1954). Furthermore, a Fifth Set of Data 
Cards, recently issued by the American Society for Test- 
ing Materials (1), includes information on dl-metha- 
done hydrobromide (Card 5-0128), dl-methadone hydro- 
chloride (Card 5-0137), morphine sulphate pentahy- 
drate (Card 5-0179), papaverine hydrochloride (Card 
5-0279), and codeine phosphate dihydrate (Card 
5-0345}, supplied by Eli Lilly and Company, Indian- 
apolis, Indiana, and obtained with Cu radiation. Agree- 
ment with the present results for dl-methadone hydro- 
bromide, dl-methadone hydrochloride, and papaverine 
hydrochloride is good in so far as d values are con- 
cerned, although the Lilly data generally are slightly 
lower; there are greater differences among the ///, es- 
timations, in part perhaps owing to the different radia- 
tion employed. On the appropriate A.S.T.M. cards, 
A=1.5374 (kX); for direct comparison with present 
values, the d’s of these cards, therefore, should be in- 
creased by almost 0.3% (equivalent to the use of 
A=1.5418A). In the case of papaverine hydrochloride 
no line of d=8.77 (A.S.T.M. Card 5-0279) should appear 
according to the single-crystal data. 


The present results for morphine sulphate pentahydrate 
are in only fair agreement with those recorded on 
A.S.T.M. Card 5-0179. The d values of the latter (cal- 
culated with A=1.5418, according to the card) in gen- 
eral are higher than the corresponding ones obtained 
in this laboratory, and by Gross and Oberst (4), par- 
ticularly in the (less accurately measurable) small 26 
region. 


There is very poor agreement (both for d and ///,) 
between the two sets of results for codeine phosphate 
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dihydrate. The A.S.T.M. values for d (Card 5-0345) in 
some cases are higher, and in others lower, than cor- 
responding ones presented in this paper; they resemble 
more closely the results obtained for Sample B (orig- 
inal) as shown in the Table of Patterns of Mixtures 
of Codeine Phosphate Hydrates (see p. 30) and believed 
to represent the pattern of a phase that was not iden- 
tified. The discrepancy serves to illustrate further the 
difficulties inherent in the identification of codeine 
phosphate unless suitable precautions are observed. 
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Alphabetical Index 


The narcotics are listed alphabetically according to 
“common names” chosen for reasons given in another 
paper (3), where the corresponding structural formulae, 
complete chemical names and synonyms also will be 
found. In arranging the index the prefixes d-, l-, dl-, 
have been ignored in determining the alphabetical se- 
quence because identical X-ray diffraction powder pat- 
terns always are obtained from d- and /- antipodes and 
sometimes also from the corresponding dl-racemoid. 
When these prefixes (dextro-, levo-, race- (or racem-) ) 
usually form part of the accepted name of the substance 
they have been changed to the corresponding letters 
(d-, l-, dl-). Thus Dextromethorphan, Levomethorphan, 
Racemethorphan are listed as d-Methorphan, /-Methor- 
phan, dl-Methorphan, respectively, and Dextrorphan, Le- 
vorphan, Racemorphan appear as d-Orphan, /-Orphan, 
dl-Orphan, respectively. (In the case of /-Orphan Tar- 
trate Dihydrate a sample of the d-form was not avail- 
able for the present investigation; its pattern, however, 
would be the same as that obtained from the I-antipode, 
and the data for the latter are listed, therefore, under 
“d-, and l-Orphan Tartrate Dihydrate”.) The prefixes 
“alpha” and “beta” have been altered to “a” and “B” 
and ignored in the alphabetical listing, in order to place 
Alphaprodine Hydrochloride and Betaprodine Hydro- 
chloride in sequence under “Prodine Hydrochloride” 
(with the appropriate Greek letter prefix). 


To avoid any ambiguity between the alkaloids and 
their salts, the names of the former are followed by the 
words free base in parentheses. Also, where the pattern 


for an anhydrous substance has been obtained in addition 
to that of a hydrate, the word anhydrous has been added 
in parentheses to the name of the alkaloid, and the de- 
gree of hydration has been incorporated in the name 
of the hydrate. Where the name of a non-hydrate occurs 
without the designation (anhydrous), the anhydrous 
form is implied except in the case of Papaverine Hydro- 
chloride for which accurate water determinations were 
not available and in a few cases where the degree of 
hydration was uncertain. 


Following the name of each narcotic in the alphabetical 
index is a number which corresponds with that of the 
reproduction of a typical powder photograph of the 
substance among the Figures. After this number are 
given in sequence the spacing (d) of the first, second 
and third strongest lines and that of the “innermost 
line” (i.e., maximum d observed), and then the relative 
intensity (///,) of the first, second and third strongest 
lines, and that of the “innermost line”. Where the relative 
intensities of two (or three) of the strongest lines are 
equal, the A.S.T.M. convention (1) has been followed 
of using the descending order of the d values to fix the 
sequence 1, 2, 3. Thus, of two -lines having J/J, = 100, 
that with the larger spacing is designated 1 and the 
other 2. Similarly if more than one line has the same 
relative intensity that would correspond to position 3 
in the list, the line with the largest d is chosen. 


Finally, the star after a name indicates that further 
information about that substance will be found in the 
Notes on Individual Narcotics. 





Name No. 
Fe Er ee gers pee eas ees 1 
Acetoxyketobemidone Hydrochloride. .............0.0e0e0 2 
Alphaprodine....See Prodine 

re a he ee 3 
neNS. TENOO. WIG) oo oisikc ce cee sk ccviceskiavecsevss 4 
Benzylmorphine Hydrochloride... .............eceeeeeeeeeee 5 
Betaprodine....See Prodine 

Cees TS NGO ioc Sven don ciecceenss vase cecesedecttens 6 
COGS: DINNING << con nk. des venta tons ec tuciedacesves 7 
Codeine (anhydrous free base) *.........ceeecceccccccesss 8 
Codeine Monohydrate (free base) *...........eeeeeeeeees 9 
Codeine Phosphate (anhydrous) *............cccceeeeeeess 10 
Codeine Pianapbate TURGrete™ «...5c chess sc duensectectvtecs ll 
SB oD aero es 12 
Comes “NOG TINO) on iis near cnn Sb e4.0csw vsveuceneuaes 13 
Dextromethorphan....See Methorphan 

Dextrorphan.... See Orphan 

MONS CENOR UNIS io svacc nna ees cece veesevetees 14 
Diamorphine Hydrochloride Monohydrate*..............+. 15 
Eebrirededeline. Glen TABOE 6c cise awe 8s ee seen ncnceeses 16 
Dihydrocodeinone (free base) *.........ccesececsccccceees 17 
Dihydrocodeinone Bitartrate (Dihydrate?).............++5+ 18 
Dihydromorphine Monohydrate (free base)............+++ 19 
Dihydromorphinone Hydrochloride*...............00ee0008 20 
ERNE =“ OMGNEINN sw oc occ oie cer caer tcw es os ba eee cee 21 
Ethylmorphine Hydrochloride. .............ccceeeecceeeees 22 


d I/k 

1 2 3 aL. 1 2 3 IL. 
10.4 4.81 4.22 11.6 100 80 75 15 
5.76 4.90 6.33 11.1 100 90 85 60 
8.08 4.40 4.03 11.2 100 90 80 10 
7.58 5.80 4.11 8.58 100 100 100 90 
9.78 3.63 5.35 9.78 100 90 80 100 
4.41 7.38 9.72 9.72 100 60 50 50 
5.88 10.7 3.09 10.7 100 90 75 90 
6.47 3.77 4.89 10.1 100 75 60 15 
4.85 8.76 6.73 8.76 100 90 50 90 
6.30 3.86 6.74 16.1 100 80 65 20 
6.55 3.51 5.06 17.0 100 60 40 20 
6.39 3.53 7.05 7.05 100 100 60 60 
5.56 2.83 4.01 7.36 100 80 60 40 
5.29 7.00 5.08 10.7 100 75 50 10 
9.03 5.17 7.26 17.6 100 90 80 10 
6.33 7.10 6.16 9.63 100 80 80 10 
6.49 3.78 4.83 10.1 100 75 40 15 
8.44 5.12 4.28 16.6 100 90 80 10 
6.01 7.41 4.18 10.1 100 75 60 “20 
6.65 6.06 4.57 9.62 100 100 80 50 
6.91 3.59 4.24 12.4 100 50 40 30 
3.92 8.10 5.69 11.2 100 80 80 20 


oe 
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——$——— ee ee 
Alphabetical Index (continued) 
eines es Sissi a en Nat a ore 
d V/h 

Name No. 1 2 3 iL, 1 2 3 LL, 
Eiyinarceine Hydrochloride. <<.) bs 606s ce sae Seees scene eas 23 4.37 6.34 12.6 12.6 100 90 75 75 
Ethylpethidine Hydrochloride. ...............ecceceeceeces 24 6.93 13.3 4.46 13.3 100 90 80 90 
Hydrastinine Hydrochloride Monohydrate.................. 25 3.46 5.17 8.09 9.50 100 80 60 40 
Hydromorphone....See Dihydromorphinone 
Hydroxypethidine (free hase)... ..cccccccscen cc eccvseccces 26 4.55 7.50 5.35 14.8 100 75 75 60 
Hydroxypethidine Hydrochloride.................0000000e 27 5.00 3.75 5.53 13.9 100 75 70 50 
dl-Isomethadone Hydrochloride Monohydrate............... 28 7.25 5.83 5.28 13.1 100 75 50 15 
EROMMIRG. NICE SUMED 5.00.0 sxe asic bho ee ea Nae SouS Te 29 4.49 8.44 5.08 8.77 100 60 40 3 
Keopemidone Hydrochloride. . .......-sc0000ssiascciecacse 30 5.09 3.67 3.81 9.46 100 75 60 50 
PIMOS. AEEMIO. WORMG) .o oan 0 0c Cama scbowacacee ceseaeeeee 31 6.79 4.30 4.08 9.69 100 60 60 40 
Levomethorphan. ...See Methorphan 
Levorphan....See Orphan 
CORRS Bay 2 SIRES ce a a 32 3.24 9.86 2.48 9.86 100 60 50 60 
Mescaline Sulphate Dihydrate*..........ccccscccscecccess 33 6.72 4.81 3.29 19.6 100 90 85 15 
d-, l-, and dl-Methadone (free base) ............0.e00008% 34 8.36 6.74 4.70 9.41 100 90 75 1 
dl-Methadone Hydrobromide*..............0cccccceccecces 35 4.60 7.58 6.52 12.6 100 90 80 30 
d-, and l-Methadone Hydrochloride.................0.0005 36 4.42 7.43 4.73 12.4 100 40 30 15 
dl-Methadone Hydrochloride*...............cccccccceecees 37 4.57 7.50 6.48 12.4 100 90 70 25 
EOLA ARTE MMROD os ToC WaleG Ne o0's.5-5 Velvin-c dunes 38 3.90 6.64 5.14 10.3 100 90 90 20 
d-, and /-Methorphan Hydrobromide Monohydrate......... 39 5.20 3.83 5.63 13.7 100 90 60 40 
dl-Methorphan Hydrobromide Dihydrate................... 40 4.65 3.86 6.94 18.3 100 50 40 12 
Methylketobemidone (free base) ............ceceeeeeeeeee 41 4.28 5.98 7.69 8.56 100 90 80 75 
Methylketobemidone Hydrochloride...................00005 42 5.82 4.80 3.36 9.63 100 60 60 25 
Metopon (Dihydrate?) (free base) *.............eece eens 43 10.1 5.59 9.13 10.1 100 95 75 100 
PRCRONOR. - EA PUTROUNNNG ss. Scio sig 9s vice sv ewes ceeesacsees 44 4.22 6.96 6.49 8.28 100 80 80 15 
a-Monoacetylmorphine (free base) ...............eeee eee 45 6.55 4.75 7.07 10.4 100 75 70 25 
Morphine Hydriodide Dihydrate................cceeeecees 46 3.89 4.72 6.03 11.0 100 70 60 50 
Morphine Hydrochloride (anhydrous) *.................0+5 47 6.79 5.95 4.16 8.12 100 80 60 5 
Morphine Hydrochloride Trihydrate*..................005: 48 6.11 3.95 10.4 11.1 100 100 85 1 
Morphine Monohydrate (free base) *.............00000008 49 5.98 7.42 6.61 10.1 100 60 60 30 
Morphine-N-oxide (free base) .........ccccccccceccsccecs 50 5.71 5.18 3.72 9.73 100 50 50 3 
Morphine Sulphate Dihydrate® ...5 ois cccccciccecccccecees 51 6.26 7.18 4.28 14.3 100 40 40 15 
Morphine Sulphate Pentahydrate*..............0.seeeeees 52 6.20 4.37 3.68 15.0 100 90 80 70 
Morphine Tartrate Monohydrate................cseeeeees 53 5.35 4.68 7.79 15.3 100 50 40 15 
Morphothebaine Hydrochloride. ..............e.ceecesseess 54 10.6 3.75 3.54 10.6 100 100 100 100 
THREES. EAMOMROMEOTERO. 6:5 oxdn.cucaueis en nbaeGeey sey 06s 55 5.06 7.33 6.91 10.5 100 80 80 20 
ERONGHES CHUOD MUN) «<0 ic sus 0 amine Ross wabiawelekc Monsees 56 13.8 4.14 5.08 13.8 100 50 45 100 
FUMEOOLING  NECND UNO Rss o.c.0 cdcug acdien enw ober coi aks Up's aa 57 3.49 7.64 6.22 16.2 100 75 50 25 
PEGTOUEAES BEVGLOCTIMNEEO (1) 9.0. cucces tense aeumes seas cas 58 6.40 4.23 7.97 14.8 100 80 75 30 
TERRIOCIES  EEVUTOGREORMIO UL) Tas caXcnsccenab dace nctine sas 59 8.18 6.76 10.6 15.9 100 90 75 30 
Neronume. seyavermsorsne (ll) gasses sa seckaweeessenn 60 6.77 8.16 11.6 16.4 100 65 60 25 
PRMIUND. UE OROMMONEDIR 0.6010 cance cag cesses we Senate aiene< hes 61 6.04 4.20 5.64 12.2 100 90 80 40 
RENAMED: ARURILc  ciea ila o ws 6 vm bo VE Nigale SE We eeN seek swe .cle 62 7.39 lL. 3.39 11.1 100 60 60 60 
GARE, AIIGD SOORED 55 5.50 0 6035 weet NAR OA SDE NaN ee kes hes 63 5.84 4.15 6.22 8.28 100 75 60 40 
WEA PEPUIOPOIB UO s 5.55.0 eee eae bse k a calc hasese eee 64 5.53 3.94 3.31 14.7 100 90 75 20 
d-, and /-Orphan Tartrate Dihydrate.................0055. 65 8.23 4.13 5.69 9.39 100 75 50 3 
pe a Ses gr a ee 66 5.88 5.21 7.70 10.5 100 50 40 20 
Em OEE Rr ee ee eee ee 7 10.6 7.28 5.44 11.6 100 90 75 2 
ED. ENED NOD yo ks oa vena ns cde oanneGa se beeeeer 68 5.79 3.73 3.87 14.8 100 90 85 10 
PGRVOKIRG | PEVONOCIMOUNIC. 4 65. 50s csi ucacctauuuinsnbawenss 69 4.56 5.12 3.57 10.1 100 75 75 20 
SS Se eee ee ee 70 9.49 5.46 4.79 9.49 100 80 60 100 
NS | ERMINE Ts on 500.404 cence wanton men eae teen 71 8.04 3.61 4.67 8.04 100 90 75 100 
ORUIINERS  NEEDE DUMBOD oe oak 0.00 0606s osc ea ebaeaaed aicee 72 6.20 4.50 7.62 8.79 100 90 45 25 
PRORRIGRONG TRVGIOCUIOTIOS. 500.000.505.050 vesinanesweseesesio 73 6.39 5.20 3.84 12.8 100 100 90 30 
Se eee te ve re 74 7.08 4.94 4.19 10.8 100 80 50 40 
di-a-Prodine Hydrochloride*.........cecccssesccvecesscces 75 7.14 5.96 6.69 15.1 100 80 70 50 
@B-Prodine Hydrochloride* . .........scsccccesscccseccess 76 8.13 5.87 5.10 11.2 100 70 70 20 
Propylketobemidone (free base) ...........e.seeeeeeeeees 77 10.6 5.02 5.77 10.6 100 90 50 100 
ERGESNING. NENON TMUDD 06 5 sais sanls venice. cc ss abe seben yeas sie 78 4.47 5.96 4.36 10.7 100 90 80 20 
Pseudomorphine Trihydrate (free base)...............++- 79 6.54 8.76 4.44 9.23 100 75 75 30 
Racemethorphan. ...See Methorphan 
Racemorphan....See Orphan 
Sinomenine Hydrochloride Dihydrate...................... 80 6.11 9.62 6.75 11.5 100 75 75 40 
REOURENG CIUEG BOOED Cor vccceccsSehanocstnctetess sceesen 81 7.76 5.11 3.73 7.76 100 90 90 100 
Tiohatins EE prOGhOra, 65 5 cc scwayne sat cuawe bes ksececce 82 7.44 3.47 4.88 7.44 100 60 50 100 
Thebenine Hydrochloride Monohydrate*..................- 83 4.45 3.47 10.7 10.7 100 75 60 60 
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INNERMOST LINE INDEX 


The maximum spacing (d for the “innermost line”) 
observed among the narcotics investigated varied from 
almost 20A to approximately 7A. Measurement (with 
a pocket rule graduated in millimeters) of the diameter 
of the “innermost line” of the pattern of an “unknown” 
even when the film has only just cleared in the fixer 
often will serve to limit the choice of possible substances. 


In the following index the narcotics are arranged in 
the order of the interplanar spacings represented by 
their innermost lines. It must be remembered that the 
patterns were obtained in a 114.6mm. diameter camera 
with Co radiation, and that the maximum spacing ob- 
servable (the “cut-off’) was 20A. Thus the lines with 
the largest spacings would not be observed with copper 
radiation or with a camera of smaller radius, while a 
larger camera or chromium radiation might reveal lines 
of d above the 20A limit. In the first case a similar 
index can be drawn up from the tabulated data by first 
determining the “cut-off” for the equipment at hand 
and taking the first line of lower d as the innermost 
line. It is improbable that more than the first few sub- 
stances could have d’s larger than the maximum ob- 
served but their presence in films obtained under con- 
ditions with a “cut-off” at higher values should cause 
no difficulty. 


In the index, the d for the innermost line is followed 
by the relative intensity, //J,, for that line. It should be 
borne in mind, however, that these values are relative 
to 100 for the strongest line of that particular pattern; 
the intensities are not on an absolute scale. In six cases 
the relative intensity is very low (<5) and, therefore, 
the lines may not be observed if relatively short exposure 
times are used. Hence the next line of lower d (which 
is a strong line in each case) is included in the index; 
these entries are enclosed in square brackets. 


The number after each name is the same as that in 
the Alphabetical Index and corresponds to the Figure 
Number of the corresponding diffraction pattern. 


Innermost Line Index 


d W/hy Name No. 
19.6 15 Mescaline Sulphate Dihydrate.............. 33 
18.3 12 dl-Methorphan Hydrobromide Dihydrate.... 40 
17.6 19 Diamorphine Hydrochloride Monohydrate... 15 
17.0 20 Codeine Phosphate Dihydrate.............. ll 
16.6 10 Dihydrocodeinone Bitartrate (Dihydrate?).. 18 
16.4 25 Narcotine Hydrochloride (III)............. 60 
16.2 , ae eh eae ee 57 
16.1 20 Codeine Phosphate (anhydrous)........... 10 
15.9 30 Narcotine Hydrochloride (II).............. 59 
15.3 15 Morphine Tartrate Monohydrate............ 53 
15.1 50 dl-a-Prodine Hydrochloride................. 75 
15.0 7 Morphine ‘Sulphate Pentahydrate........... 52 
14.8 60 Hydroxypethidine (free base).............. 26 
14.8 30 Narcotine Hydrochloride (I).............. 58 
14.8 30 | 6=6§Papeverme «Gree Base) 2... ccc cve sees. 68 
14.7 20 dl-Orphan Hydrobromide..................+ 64 
14.3 15 Morphine Sulphate Dihydrate.............. 51 
13.9 50 Hydroxypethidine Hydrochloride............ 27 


d 


13.8 
13.7 


13.3 
13.1 
12.8 
12.6 
12.6 
12.4 
12.4 
12.4 
12.2 
11.6 
11.6 
11.5 
11.2 
11.2 
11.2 
11.1 
ll. 
11.1 
11.0 
10.8 
10.7 
10.7 
10.7 
10.7 
10.6 
[10.6 
10.6 
10.5 
10.5 
10.4 
[10.4 
10.3 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
9.86 
9.78 
9.73 
9.72 
9.69 
9.63 
9.63 
9.62 
9.50 
9.49 
9.46 
9.41 
9.39 
9,23 
8.79 
8.77 
8.76 
8.58 
8.56 
[8.44 
[8.36 


/h, 
100 
40 


90 
15 


60 


10 
20 
60 
100 
100 
100 
20 
20 
25 
85 
20 


15 
20 
100 
30 
20 
60 
100 


50 
40 
10 
25 
50 
49 

100 
50 


30 


Name No. 
raroemees, Cares base). ......ccsicecnsevesas 56 
d-, and 1-Methotplian Hydrobromide 
SE 5 Sc cso 5 sins tu.ccaetereceen sta 39 
Ethylpethidine Hydrochloride............... 24 


dl-[somethadone Hydrochloride Monohydrate 28 


Phenadoxone Hydrochloride................ 73 
Ethylnarceine Hydrochloride.............-+. 23 
dl-Methadone Hydrobromide............... 35 
EGE VENNG PUDODMBIC,. . oo cic scecesth acess 21 
d-, and /-Methadone Hydrochloride........ 36 
dl-Methadone Hydrochloride...........0.... 37 
Neopine Hydrobromide................00+. 61 
Acedicon® Hydrochloride................. 1 
Oxycodone Hydrochloride.................. 67 
Sinomenine Hydrochloride Dihydrate........ 80 
Apomorphine Hydrochloride................ 3 
Ethylmorphine Hydrochloride.............. 22 
dl-8-Prodine Hydrochloride................. 76 
Acetoxyketobemidone Hydrochloride........ 2 
Morphine Hydrochloride Trihydrate........ 48 
ET ES nc cecus cas cathenee ar ewewesies 62 
Morphine Hydriodide Dihydrate............ 46 
Pipidone Hydrochloride................e005 74 
Cocaine Hydrochloride...........cccceeeees 7 
Diamorphine (free base) ..............000: 14 
Peotenine (iree hase) ....ssvccceseieweees 78 
Thebenine Hydrochloride Monohydrate...... 83 
Morphothebaine Hydrochloride............. 54 
Oxycodone Hydrochloride................55 67] 
Propylketobemidone (free base)........... 77 
Nalorphine Hydrochloride.................. 55 
Oxycodone (free base) .........ccscceceece 66 
a-Monoacetylmorphine (free base)......... 45 
Morphine Hydrochloride Trihydrate........ 48] 
dl-Methorphan (free base)...........e.0e 38 
Codeine (anhydrous free base)............ 8 
Dihydrocodeinone (free base)..........:.. 17° 
Dihydromorphine Monohydrate (free base).. 19 
Metopon (Dihydrate?) (free base)........ 43 
Morphine Monohydrate (free base)........ 49 
Papaverine Hydrochloride...............00. 69 
Meconic Acid Trihydrate..............000. 32 
Benzylmorphine Hydrochloride.............. 5 
Morphine-N-oxide (free base)............- 50 
Saemme Saree hase). ....cctecccescuavchees 6 
dl-Laudanine (free base) ...........seeee08 31 
Dihydrocodeine (free base) .............2.. 16 
Methylketobemidone Hydrochloride......... 42 
Dihydromorphinone Hydrochloride........... 20 
Hydrastinine Hydrochloride Monohydrate... 25 
Pethicine. Cree hase) ...<.svcsseescest aes 70 
Ketobemidone Hydrochloride............... 30 
d-, l-, and dl-Methadone (free base)........ 34 
d-, and /-Orphan Tartrate Dihydrate....... 65 
Pseudomorphine Trihydrate (free base).... 79 
Phenadoxone (free base) .........0..eee0e: 72 
Ketobemidone (free base) ............s000- 29 
Codeine Monohydrate (free base).......... 9 
Benzylmorphine (free base)............... 4 
Methylketobemidone (free base)........... 41 
Ketobemidone (free base) ................. 29] 
d-, l-, and dl-Methadone (free base)....... 34] 
Metopon Hydrochloride. ............ceeeess 44 
epaseeeen (ree base)... scivessccds cescnns 63 
d-, and l-Orphan Tartrate Dihydrate........ 65] 
Morphine Hydrochloride (anhydrous)...... 47 
Pethidine Hydrochloride................05- 71 
meen Neiee haae) ...ciccucciveeiseuses 81 
Morphine-N-oxide (free base).......... .- 50) 
Thebaine Hydrochloride................... 82 
Cryptopine (free base) .........ccesceceees 13 
Ceermree “Ciree have) ..icsccaccwesssscecs 12 
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NuMErRIcAL (HANAWALT) INDEX AND TABULATED (d, ///,) DATA 


For the convenience of those familiar with the A.S. 
T.M. Index (1) the data are listed numerically accord- 
ing to the same scheme employed in the “blue” pages 
of A.S.T.M. Special Technical Publication No. 48-D. 
The three strongest lines of each pattern are indexed 
three times according to spacings (d), namely in the 
order 1-2-3, 2-1-3, and 3-1-2 where 1,2,3 refer to the 
relative strength of the three strongest lines. The first d 
of each of these triplets determines the Hanawalt Group 
in which the three lines are placed. Within each group 
the sets of lines are listed in descending order of d 
for the second line of the triplet; if the second lines 
have the same d, the order (descending) of the third 
line is used. On each line of type the three d values are 
printed in sequence followed by the corresponding values 
of I/I, in the same order and then by the name of the 
substance and the Figure Number (in parentheses). 
At the beginning of each Hanawalt Group is given the 
group number and the range of values of d (the first 
of each triplet) represented in the group. 

For example, the three strongest lines of the pattern 
of Cocaine Hydrochloride represent values of d = 5.88A 
(1/1, = 100), 10.7A (2/1, = 90), and 3.09A 
(1/1, = 75), respectively. Cocaine Hydrochloride, there- 
fore, will be found indexed under (1) 5.88, 10.7, 3.09; 
100, 90, 75, under (2) 10.7, 5.88, 3.09; 90, 100, 75, 
and under (3) 3.09, 5.88, 10.7; 75, 100, 90. The first 
entry occurs in Hanawalt Group 72 (5.99 to 5.75A) 
and at the top because 10.7A is the largest spacing 
observed for the second line among the substances listed. 
The second entry appears in Hanawalt Group 81 (10.9 
to 10.0A) where it is the third from the top. The third 
entry is in Hanawalt Group 45 (3.09 to 3.05A). 

To use the numerical index, the spacings of the three 
strongest lines of the powder pattern of the “unknown” 
are determined and a visual estimate of their relative 
intensities is made. The Hanawalt Group that includes 
the spacing of the strongest line of the pattern is found. 
Some allowance for possible errors in measurement must 
be made, say about 0.1A for d > 10A, about 0.05A 
for d between 10 and 5A, and 0.02 to 0.01A for d be- 


tween 5 and 1A. 


If d for the strongest line of an “unknown” pattern 
has a value close to that of one of the limits of a Hana- 
walt Group, the Group which it approaches should be 
included in the search. Thus Ketobemidone (free base) 
in Hanawalt Group 63 with d = 4.49A for the spacing 
of the strongest line, might on another measurement 
have been listed in Group 64 with d = 4.50 or 4.51A, 


Having selected the Hanawalt Group (or Groups) in 
which the data for the “unknown” are to be expected, 
the second column is examined for a value of d equal 
(or almost equal) to that found for the second strongest 
line. If a reasonable match is obtained, the d’s for the 
first and third lines and the relative intensities of all 
three lines in the index are compared with the observed 
data. If there is reasonable agreement, the complete 
pattern of the “unknown” is compared with the Tabulated 
(d, I/I,) Data (immediately following the numerical 
index) for the substance suspected, or the film may be 
compared directly with the corresponding Figure bear- 
ing in mind that some distortion (usually a slight ex- 
pansion) may have occurred during the various stages 
through which it has passed from the original negative 
to the final reproduction. It is preferable to use cobalt 
radiation; otherwise allowance must be made for appre- 
ciable contraction or expansion of the pattern if a dif- 
ferent radiation (such as copper or chromium) has 
been employed, and for possible variations in relative 
intensities. 


If the three strongest lines of the “unknown” are 
not found in the numerical index, when a search is 
made in the Hanawalt Group for the strongest line, 
the search should be repeated in the Groups correspond- 
ing to the second and third strongest lines, respectively. 
This helps to circumvent differences in the appraisal 
of relative intensities by different observers. 


In the tabulated data following the numerical index, 
powder lines that were abnormally broad in a particular 
pattern are indicated by “B” or “BB” after the value 
of J/I, for the particular lines concerned; such lines 
generally represent two, or more, that were not resolved. 


Numerical Index 


83. 13.9 to 12.0 


13.3 6.93 4,46 90 100 80 
12.6 4.37 6.34 75 100 90 
13.8 4.14 5.08 100 50 45 


Ethylpethidine Hydrochloride (24) 
Ethylnarceine Hydrochloride (23) 
Narceine (free base) (56) 


82. 11.9 to 11.0 


11.1 
11.6 6. 


3.39 60 100 60 
7 8.16 60 100 65 


ne 
“1&6 
. 


Opianic Acid (62) 
Narcotine Hydrochloride (IIT) (60) 


81. 109 to 10.0 


10.6 8.18 6.76 75 100 90 
10.6 7.28 5.44 100 90 75 
10.4 6.11 3.95 85 100 100 
10.7 5.88 3.09 90 100 75 
10.1 5.59 9.13 100 95 75 


Narcotine Hydrochloride (II) (59) 
Oxycodone Hydrochloride (67) 
Morphine Hydrochloride Trihydrate (48) 
Cocaine Hydrochloride (7) 

Metopon (Dihydrate?) (free base) (43) 








10.6 
10.4 
10.7 
10.6 


9.62 
9.72 
9.78 
9.86 


9.13 
9.49 
9.03 


8.76 
8.76 


8.16 


ESESRSRESES 


NINN N NNN NAN 


6.93 


6.74 
6.76 
6.77 
6.69 
6.74 
6.75 
6.65 


5.02 
4.81 
4.45 
3.75 


6.11 
4.41 
3.63 
3.24 


10.1 
5.46 
5.17 


6.54 
4.85 


6.77 
6.76 
6.74 
5.87 
5.12 
4.49 
4.40 
4.13 
3.92 
3.61 
3.46 


6.40 
6.20 
5.88 
5.80 
5.35 
5.11 
4.60 
4.57 
4.55 
4.28 
3.49 


11.1 

10.6 
9.03 
6.55 
6.39 
6.33 
6.26 
6.01 
5.98 
5.96 
5.83 
5.29 
5.06 
4.94 
4.42 
4.41 
3.47 


13.3 
8.76 
8.36 
8.18 
8.16 
7.14 
6.30 
6.11 
6.06 
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6.75 


4.46 

4.44 

4.70 
10.6 
11.6 


3.86 
9.62 
4.57 


100 
100 
60 


75 
50 


75 
100 
100 


75 
90 


65 
100 
100 
100 
100 

60 
100 
100 

80 
100 

60 


ied 


75 
45 
40 
100 
40 
100 
90 
90 
75 
80 
75 


100 
90 
80 
70 
60 
80 
40 
75 
60 

100 

100 
75 
80 

100 
40 
60 

100 


100 
100 
90 


100 
70 
65 
75 

100 


90 
80 
100 
100 


100 
100 

90 
100 


100 
80 
90 


100 
100 


100 


70 
90 
100 


75 
100 


100 


100 
100 
100 
100 
100 

90 
100 
100 
100 
100 
100 


60 
100 
100 
100 
100 
100 
100 
100 
100 

80 

75 
100 
100 

80 
100 


60 





81. 10.9 to 10.0 (continued) i 
50 Propylketobemidone (free base) (77) 
75 Acedicon® Hydrochloride (1) 
75 Thebenine Hydrochloride Monohydrate (83) 
100 Morphothebaine Hydrochloride (54) 
80. 9.99 to 9.50 
75 Sinomenine Hydrochloride Dihydrate (80) 
60 Cocaine (free base) (6) 
80 Benzylmorphine Hydrochloride (5) 
50 Meconic Acid Trihydrate (32) 
79. 9.49 to 9.00 
95 Metopon (Dihydrate?) (free base) (43) } 
60 Pethidine (free base) (70) 
80 Diamorphine Hydrochloride Monohydrate (15) | 
78. 899 to 8.50 
75 Pseudomorphine Trihydrate (free base) (79) 
50 Codeine Monohydrate (free base) (9) 
77. 849 to 8.00 
60 Narcotine Hydrochloride (III) (60) 
75 Narcotine Hydrochloride (II) (59) 
75 d-, l-, and dl-Methadone (free base) (34) 
70 dl-8-Prodine Hydrochloride (76) 
80 Dihydrocodeinone Bitartrate (Dihydrate?) (18) 
40 Ketobemidone (free base) (29) 
80 Apomorphine Hydrochloride (3) 
50 d-, and l-Orphan Tartrate Dihydrate (65) 
80 Ethylmorphine Hydrochloride (22) 
75 Pethidine Hydrochloride (71) 
80 Hydrastinine Hydrochloride Monohydrate (25) 
76. 7.99 to 7.50 
80 Narcotine Hydrochloride (I) (58) 
90 Phenadoxone (free base) (72) 
50 Oxycodone (free base) (66) 
100 Benzylmorphine (free base) (4) 
50 Morphine Tartrate Monohydrate (53) 
90 Thebaine (free base) (81) 
80 dl-Methadone Hydrobromide (35) 
70 dl-Methadone Hydrochloride (37) 
75 Hydroxypethidine (free base) (26) 
90 Methylketobemidone (free base) (41) 
50 Narcotine (free base) (57) 
75. 7.49 to 7.00 
60 Opianic Acid (62) 
75 Oxycodone Hydrochloride (67) 
90 Diamorphine Hydrochloride Monohydrate (15) ! 
75 a-Monoacetylmorphine (free base) (45) 
100 Cotarnine (free base) (12) | 
80 Dihydrocodeine (free base) (16) 
40 Morphine Sulphate Dihydrate (51) 
60 Dihydromorphine Monohydrate (free base) (19) 
60 Morphine Monohydrate (free base) (49) 
70 dl-a-Prodine Hydrochloride (75) 
50 dl-Isomethadone Hydrochloride Monohydrate (28) 
50 Diamorphine (free base) (14) 
80 Nalorphine Hydrochloride (55) 
50 Pipidone Hydrochloride (74) 
30 d-, and I-Methadone Hydrochloride (36) 
50 Cocaine (free base) (6) 
50 Thebaine Hydrochloride (82) 
74. 6.99 to 6.50 
80 Ethylpethidine Hydrochloride (24) 
75 Pseudomorphine Trihydrate (free base) (79) 
75 d-, l-, and dl-Methadone (free base) (34) 
75 Narcotine Hydrochloride (Il) (59) 
60 Narcotine Hydrochloride (III) (60) 
80 dl-a-Prodine Hydrochloride (75) 8 
80 Codeine Phosphate (anhydrous) (10) ¢ 
75 Sinomenine Hydrochloride Dihydrate (80) 
80 Dihydromorphinone Hydrochloride (20) 





o* 


6.61 
6.79 
6.91 
6.73 
6.72 
6.55 


6.52 
6.79 
6.96 
6.64 
6.91 
6.55 


6.11 
6.01 
6.26 


6.06 
6.16 
6.22 


9.62 
7.41 

7.18 
7.10 
6.65 
6.33 
5.84 
5.76 
5.20 
4.57 
4.50 
4.37 
4.37 
4.23 
4.22 
4.20 
3.95 
3.89 


3.78 
3.77 
3.53 
3.49 


10.7 

10.6 
8.13 
7.58 
7.42 
7.25 
7.14 
6.79 
5.21 


3.73 


10.1 
8.23 
6.04 
5.20 


5.18 


3.94 
3.92 
2.83 


10.6 
9.78 
9.49 
7.25 
7.00 


BULLETIN ON NARCOTICS e MAY-AUGUST 1954 


7.64 


9.13 
4.13 
4.20 
3.83 


3.72 
3.75 
3.31 
8.10 
4.01 


7.28 
3.63 
4.79 
5.83 
5.08 


50 


100 


100 
100 


75 


100 


100 


100 


100 


100 
100 


50 
100 
90 


80 





74. 699 to 650 (continued) 


73. 


S2SSESAS SESSSSSSRESSS 


Morphine Monohydrate (free base) (49) 
Morphine Hydrochloride (anhydrous) (47) 
Nalorphine Hydrochloride (55) 

Codeine Monohydrate (free base) (9) 
Mescaline Sulphate Dihydrate (33) 
a-Monoacetylmorphine (free base) (45) 
dl-Methorphan Hydrobromide Dihydrate (40) 
dl-Methadone Hydrobromide (35) 
dl-Laudanine (free base) (31) 

Metopon Hydrochloride (44) 
dl-Methorphan (free base) (38) 
Dioxyline Phosphate (21) 

Codeine Phosphate Dihydrate (11) 


49 to 6.00 


Sinomenine Hydrochloride Dihydrate (80) 
Dihydromorphine Monohydrate (free base) (19) 
Morphine Sulphate Dihydrate (51) 
Dihydrocodeine (free base) (16) 
Dihydromorphinone Hydrochloride (20) 
Dihydrocodeine (free base) (16) 


75 dl-Orphan (free base) (63) 
90 Acetoxyketobemidone Hydrochloride (2) 
90 Phenadoxone Hydrochloride (73) 
90 dil-Methadone Hydrochloride (37) 
45 Phenadoxone (free base) (72) 
75 Ethylnarceine Hydrochloride (23) 
80 Morphine Sulphate Pentahydrate (52) 
75 Narcotine Hydrochloride (I) (58) 
80 Metopon Hydrochloride (44) 
80 Neopine Hydrobromide (61) 
85 Morphine Hydrochloride Trihydrate (48) 
70 Morphine Hydriodide Dihydrate (46) 
65 Codeine Phosphate (anhydrous) (10) 
40 Dihydrocodeinone (free base) (17) 
60 Codeine (anhydrous free base) (8) 
60 Cotarnine (free base) (12) 
75 Narcotine (free base) (57) 
5.99 to 5.75 
75 Cocaine Hydrochloride (7) 
90 Propylketobemidone (free base) (77) 
70 dl-8-Prodine Hydrochloride (76) 
100 Benzylmorphine (free base) (4) 
60 Morphine Monohydrate (free base) (49) 
50 dl-Isomethadone Hydrochloride Monohydrate (28) 
70 dl-a-Prodine Hydrochloride (75) 
60 Morphine Hydrochloride (anhydrous) (47) 
40 Oxycodone (free base) (66) 
85 Acetoxyketobemidone Hydrochloride (2) 
60 Methylketobemidone Hydrochloride (42) 
80 Protopine (free base) (78) 
80 Methylketobemidone (free base) (41) 
60 dl-Orphan (free base) (63) 
85 Papaverine (free base) (68) 
5.74 to 5.50 
75 Metopon (Dihydrate?) (free base) (43) 
75 d-, and /-Orphan Tartrate Dihydrate (65) 
90 Neopine Hydrobromide (61) 
90 d-, and 1-Methorphan '!ydrobromide 
Monohydrate (39) 
50 Morphine-N-oxide (free base) (50) 
75 Hydroxypethidine Hydrochloride (27) 
75 dl-Orphan Hydrobromide (64) 
80 Ethylmorphine Hydrochloride (22) 
60 Cryptopine (free base) (13) 
5.49 to 5.25 
90 Oxycodone Hydrochloride (67) 
90 Benzylmorphine Hydrochloride (5) 
60 Pethidine (free base) (70) 
75 di-Isomethadone Hydrochloride Monohydrate (28) 
50 Diamorphine (free base) (14) 








5.35 
5.35 


5.08 
5.02 


5.12 
5.10 
5.11 
5.06 
5.06 
5.20 
5.21 
5.18 
5.08 
5.12 
5.08 
5.14 
5.20 


5.00 
5.09 
5.17 


4.90 
4.90 


4.81 
4.85 
4.88 
4.81 
4.83 
4.89 


> 
) 
S 


~l 
o 


PPP > 


Js] 5) 


wwe 


4.68 
4.55 


13.8 


9.03 


4.14 
5.77 
7.26 


5.87 
3.73 
6.91 
3.51 


7.70 
3.72 
7.00 
3.57 


6.64 
5.63 


5.93 
3.81 
8.09 


4.19 
6.33 


4.22 
6.73 
3.47 
3.29 
3.78 
3.77 


3.36 


5.46 
6.74 
7.07 
7.43 
6.03 


3.61 
6.52 
7.79 
6.94 


6.48 
5.35 
6.06 
7.62 


3.57 


5.08 
4.03 
4.73 
9.72 
13.3 
8.76 
4.36 
10.7 


4.08 
12.6 

3.68 

5.96 
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80 
100 
50 
90 
40 
60 
60 


60 
75 
75 


30 
70 


Oo 
100 
50 
100 


100 
100 
80 
90 
100 


100 

90 
100 
100 


75 
100 
100 


60 


80 


50 
100 


75 
75 
100 


100 
100 


100 


100 
100 


100 
100 


100 
100 
100 


100 


100 
90 
100 
50 


90 
75 
100 
100 


io 


100 


100 
100 


70. 


69. 


68. 


64. 


63. 


62. 





5.49 to 5.25 (continued) 


40 
75 


Morphine Tartrate Monohydrate (53) 
Hydroxypethidine (free base) (26) 


5.24 to 5.00 


50 
50 
80 
80 
70 


70 
60 
60 


4.99 
50 
85 


4.89 
75 
50 
60 
85 
75 
75 


60 


4.79 
80 
90 
70 
40 
60 


4.69 


4.59 


4.39 
60 
75 
80 
90 


Narceine (free base) (56) 
Propylketobemidone (free base) (77) 
Diamorphine Hydrochloride Monohydrate (15) 


Dihydrocodeinone Bitartrate (Dihydrate?) (18) 


dl-8-Prodine Hydrochloride (76) 
Thebaine (free base) (81) 
Nalorphine Hydrochloride (55) 
Codeine Phosphate Dihydrate (11) 
Phenadoxone Hydrochloride (73) 
Oxycodone (free base) (66) 
Morphine-N-oxide (free base) (50) 
Diamorphine (free base) (14) 
Papaverine Hydrochloride (69) 
Ketobemidone (free base) (29) 
dl-Methorphan (free base) (38) 
d-, and /-Methorphan Hydrobromide 
Monohydrate (39) 
Hydroxypethidine Hydrochloride (27) 
Ketobemidone Hydrochloride (30) 
Hydrastinine Hydrochloride Monohydrate (25) 


to 4.90 


Pipidone Hydrochloride (74) 
Acetoxyketobemidone Hydrochloride (2) 


to 4.80 
Acedicon® Hydrochloride (1) 
Codeine Monohydrate (free base) (9) 
Thebaine Hydrochloride (82) 
Mescaline Sulphate Dihydrate (33) 
Dihydrocodeinone (free base) (17) 
Codeine (anhydrous free base) (8) 
Methylketobemidone Hydrochloride (42) 


to 4.70 

Pethidine (free base) (70) 

d-, l-, and dl-Methadone (free base) (34) 
a-Monoacetylmorphine (free base) (45) 

d-, and /-Methadone Hydrochloride (36) 
Morphine Hydriodide Dihydrate (46) 


to 4.60 


Pethidine Hydrochloride (71) 

dl-Methadone Hydrobromide (35) 

Morphine Tartrate Monohydrate (53) 
dl-Methorphan Hydrobromide Dihydrate (40) 


to 4.50 


dl-Methadone Hydrochloride (37) 
Hydroxypethidine (free base) (26) 
Dihydromorphinone Hydrochloride (20) 
Phenadoxone (free base) (72) 
Papaverine Hydrochloride (69) 


to 4.40 


Ketobemidone (free base) (29) 
Apomorphine Hydrochloride (3) 

d-, and /-Methadone Hydrochloride (36) 
Cocaine (free base) (6) 

Ethylpethidine Hydrochloride (24) 
Pseudomorphine Trihydrate (free base) (79) 
Protopine (free base) (78) 

Thebenine Hydrochloride Monohydrate (83) 


to 4.30 


dl-Laudanine (free base) (31) 
Ethylnarceine Hydrochloride (23) 
Morphine Sulphate Pentahydrate (52) 
Protopine (free base) (78) 








ee 


~~ 


i 


4,22 


4.22 
4.24 
4.23 
4.28 
4.20 
4.28 


4.14 
4.13 
4.11 
4.19 
4.16 
4.18 
4.15 


4.03 
4.08 
4.01 


3.92 
3.90 
3.95 
3.94 


3.46 
3.47 


3.39 
3.36 


3.31 


8.08 
6.79 
5.56 


8.10 
6.64 
6.11 
5.53 


6.39 
6.30 
5.79 
5.20 


5.09 
4.72 
4.65 


10.6 
7.76 
6.49 
6.47 
5.79 
5.71 
5.00 


9.78 
8.04 
6.20 
5.09 


10.6 
6.91 
6.55 
6.39 
4.56 
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4.81 
5.12 
6.49 
3.59 
7.97 
7.18 


7.69 


5.08 
5.69 


4.94 
5.95 
7.41 
6.22 


4.40 
4.30 
2.83 


5.69 

5.14 
10.4 

3.31 


3.67 


6.94 


3.54 
5.11 
4.83 
4.89 
3.87 
5.18 
5.53 


5.35 
4.67 
4.37 
3.81 


3.75 
4.24 
5.06 
7.05 
5.12 


6.22 

4.88 

8.09 
10.7 


11.1 
4.80 


3.95 


100 


SRES 


60 


50 


100 


75 
75 
90 
50 


a 


io 


90 
90 
80 
75 


100 
50 
60 

100 
75 


100 


100 
75 


3s 


75 


80 


100 
100 


100 
100 
100 
100 


100 
100 
100 
100 


100 
100 
100 
100 
100 


100 
80 
100 


100 
100 


100 


61. 4.29 
80 
90 
80 
50 
75 
40 
80 
80 


60. 4.19 


45 
50 


59. 4.09 


58. 3.99 
80 


75 


57. 3.89 
100 


90 
60 


75 
60 
40 
56. 3.79 
100 


40 
60 


50 
70 


55. 3.69 
80 
75 


54. 3.59 
100 


60 
75 


53. 3.49 





to 4.20 


Acedicon® Hydrochloride (1) 
Dihydrocodeinone Bitartrate (Dihydrate?) (18) 
Metopon Hydrochloride (44) 

Dioxyline Phosphate (21) 

Narcotine Hydrochloride (I) (58) 

Morphine Sulphate Dihydrate (51) 

Neopine Hydrobromide (61) 
Methylketobemidone (free base) (41) 


to 4.10 


Narceine (free base) (56) 

d-, and l-Orphan Tartrate Dihydrate (65) 
Benzylmorphine (free base) (4) 

Pipidone Hydrochloride (74) 

Morphine Hydrochloride (anhydrous) (47) 
Dihydromorphine Monohydrate (free base) (19) 
dl-Orphan (free base) (63) 


to 4.00 

Apomorphine Hydrochloride (3) 
di-Laudanine (free base) (31) 
Cryptopine (free base) (13) 


to 3.90 


Ethylmorphine Hydrochloride (22) 
dl-Methorphan (free base) (38) 
Morphine Hydrochloride Trihydrate (48) 
dl-Orphan Hydrobromide (64) 


to 3.80 


Phenadoxone Hydrochloride (73) 

Codeine Phosphate (anhydrous) (10) 

Papaverine (free base) (68) 

d-, and I-Methorphan Hydrobromide 
Monohydrate (39) 

Ketobemidone Hydrochloride (30) 

Morphine Hydriodide Dihydrate (46) 

dl-Methorphan Hydrobromide Dihydrate (40) 


to 3.70 
Morphothebaine Hydrochloride (54) 
Thebaine (free base) (81) 
Dihydrocodeinone (free base) (17) 
Codeine (anhydrous free base) (8) 
Papaverine (free base) (68) 
Morphine-N-oxide (free base) (50) 
Hydroxypethidine Hydrochloride (27) 


to 3.60 
Benzylmorphine Hydrochloride (5) 
Pethidine Hydrochloride (71) 


Morphine Sulphate Pentahydrate (52) 
Ketobemidone Hydrochloride (30) 


to 3.50 
Morphothebaine Hydrochloride (54) 
Dioxyline Phosphate (21) 
Codeine Phosphate Dihydrate (11) 
Cotarnine (free base) (12) 
Papaverine Hydrochloride (69) 
to 3.45 
Narcotine (free base) (57) 
Thebaine Hydrochloride (82) 
Hydrastinine Hydrochloride Monohydrate (25) 
Thebenine Hydrochloride Monohydrate (83) 


to 3.35 

Opianic Acid (62) 

Methylketobemidone Hydrochloride (42) 
to 3.30 

dl-Orphan Hydrobromide (64) 








46 
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49. 3.29 to 3.25 ' 
3.29 6.72 4.81 85 100 90 Mescaline Sulphate Dihydrate (33) 
48. 3.24 to 3.20 
3.24 9.86 2.48 100 60 50 Meconic Acid Trihydrate (32) 
45. 3.09 to 3.05 
3.09 5.88 10.7 75 100 90 Cocaine Hydrochloride (7) 
40. 2.84 to 2.80 
2.83 5.56 4.01 80 100 60 Cryptopine (free base) (13) 
33. 2.49 to 2.45 
2.48 3.24 9.86 50 100 60 Meconic Acid Trihydrate (32) 
Tabulated (d, I/I,) Data 
1. Acedicon® Hydrochloride 3. Apomorphine Hydrochloride (continued) 
d (A) W/h d (A) W/h ata Wi ' a(a VI 
M8 - cose 15 Me cangon tesla tet 2 ‘oi ae) ea, cae : 
De. \-nsweweaecioes 100 ME iwahmcna'e casewnea 12 3,82 Sa nn ae ion ees 3B 
GOe. . cccsteesveesen 60 SEO, atu enocev bears 3B 3.68 ie Ta ie 252 - ee 5 
GRO. sevchcctuweuan 30 MN ecvenaan caekeen 3 ON ay oh a een 3 oa, eee 2 
Ge . coc snacacrnue 40 MME. Suicia bids eSaWwee 20 3.46 oo an 2.19 3 
GMS i wcbea caer tee 15 Ser ee 1 3,33 eect, ae 30 2.09 Foo aa ete Be 5 
eee Ate esr ah ones - Bae tes severe sete 2  cccsench een 5 Se scenes 2B 
eh uewaskedexeeens 15 MEME: a. sith sia e's walaren 25 3.14 20 1.85 1B 
Be. <savuvemeueuu 8B ME sake scc.vemetes oY Seni 8: Pee eee emneer 
Me 2st cdovnesuael 80 EE ee ee 23 
Ge: scuceseaueeoen 60 BED. <shse<'nlese uence 2 4. Benzylmorphine (free base) 
Oe Vavwdewocen een 10 MEE ssvucusse eevee 5 
ad (A d(A 
IE anignkoscceee 30 Bk ccecuseeas 15 pr! ro ees >] 
EE) ecssicereventen 75 EME. eitacecadoncer 3 7.58 “ay we Seen 100 ae” tae 5 
Md. daucdeeavomuen 20 Bee <2, vececcuueeee 5 797 el ee 40 3.02 ; i ee 3 
ae, eves opseteeks - SEN $eeeone eves ans 10 ceo eae 100 6 ou 30 
a ansetacda'naoente 60 Be adie edecewanes 2 5.65 90 2.87 2 
Me. aewetive op enue 10 SN + ia sma ysa ved ea 4 5.3] Se ee 20 —<— eee 2 
SY estaie bre camnwaler 50 ME. oWarsee nue eke 4 4.85 SN 80 an ee ee 2 
MS Joon aucun’ @eawaes 2n MD. ¢c<teunvoucees 1 4.65 eae pat” Ae 1 on ae eee 2 
BE - ‘ceviaeesueeuawe 60 Pen 2 2 4.37 ee ies, a ee 30 a ee 10 
SBR wrecrcresenens S BD «22 resereseens 2 Ro cack cel 10 $0 . cc 10 
ME. cwswnaesvaroae 100 BAG .ckssieaaeeosk 
2. Acetoxyketobemidone Hydrochloride Spats 25 90 2 as > aa ; 
(4) Wh 4 (4) /h EE dey ox echapate 5 SM .ccasuneeeeune 10 
2 Ree per 60 ME! .wWSwesen aye ak 15 MR ok eas 1 io | oo 3 
TE, ‘vocewencesedwt 5 ME vines Dates rae 15 Ch I A peeled 2 75 ok ele eee 2 
BE i naciaceiican oat C8 2 ee 1 ee ose ee 9 
an. Gsendocevccoure 85 ere 70B 
rr 100 EE woe weautinieges 10 
Pte 90 DE AAC oy oeeaie 4 5. Benzylmorphine Hydrochloride 
Ben. decenabnechsus 1 DE Matin edvaeaaes 15 d (A) Wh d (A) Wh 
re 60 BG se eeseeeereees 20 _ See. 100 Se 10 
Bae cutiveraedosnwe 5 BREEN. Sai'waa ous oes aew 15 Pee et ae 1 20) (ich Sees 1 
Gee opracveseceases 15 MUIR. x g 3: 3. te re'arete tare 4 ee) Se 60 ‘04 oo eee 2 
4.02. ..seeeeeee ees 2 2.08 wees eeeeeee ees 2 . Reereera: 10 EM . sass 30 
BE” Gy woawtaewener 75 aS reer 1 RM ayes ES nie 2 $7 2S eee 5 
B68 ose eee e seer ees 50 199 se eeeeeeeeeees l OP 4h.ccusss. dans 30 8 ome 10 
SE einsceoyansigs 40 B DE céccieeue sed 15 B eK ee 45 $56 "eee 3 
B34 wee eeee eee eees 50 L753 see eeeeeeee ees 2 BO ai eid aaies 80 ST ...vasevass 10 
BD wee eeeeee sees 1 1.66... se eeeeeeeee ! MD. ievnwcvsvas Sis 70 ee ek 25 
EE, -aineee aan nciears 40 STA ccguaeraeucet. 5 
3. Apomorphine Hydrochloride PE < iaicen ve taeuee 80 SAD ss ccraenesshs 2 
d (A) W/h d (A) I/h Me. ‘ety nats vase aes 40 BAN esvdeakeuee sec 25 
BEE . warucecsesaeen 10 SS Sade es «dvew dae l P  sxeicntacacvae 7 SER. “scuekbacweesse 1 
We  Nwwpevdadesecs 10 ES eae 8 EE (et raodvavnoukn 45 BUS can Sears Seuss 10 
ae. Vetousneeveces 20 Se iota ce 6, 40a nels 20 Ge lb cneca eu ecuws 90 SUR 4 icngusieceses 1B 
Rave opera 100 Ss sais'cc'avns 3 Oe cee 35 196 . cities 10 ¢9 
Dl whsceciosevcrs 5 Oh 70 BD ence deiee aus 5 1. tee 10B } 
DED, (n vc cdaceveuee’ 20 ip 90 eae weleteensdauewe 45 LGA sccudeweseeea 10 
Mn Seat eeeeeus wie 1 DM Sd atw sds oo ce ees 5 BEE son svainte whee 5 72 .«theweveennen 1 
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47 
‘ 6. Cocaine (free base) 5. Codeine (anhydrous free base) (continued) 

d (A) Wh d (A) WV/h d (A) V/h d (A) V/h 
OAMY atey cece kek 50 BG So vceee ees 1 OME Cyitsrsctesks 10 BOs ceaccaeeciees: l 
BB ose ss a cesaves 20 MR RNA oe 5 Be kcal 1 BMA, Sane ceeehoks 3B 
LER SC edak erect 1 See 35 Be acts kes 10 Pees eb occake 2 
Gee a et etree 60 MUAY) Ate ncces 3 106 22 ates 1 Ae eee 2 
RO oie vaca ee 25 Bipae uel heen ccs 10 Ae os seupieees 8 BO <. cai tanec kee 10 
WORT ones cee 15 | Aa ee en 20 TOl. cccnteotees 1 BS coca sncacs tees 4 
BOP Mice wicca te 40 BRN boas ec Che 10B ABO ocscceecer eee 10 BMY oc we ccampain l 
ep 1 BI esis cacsss l iS kee 15 RG) eveace sone es 1 
By Phe acs foe tee 20 Pee aore. cecil 5 UO) wc cee 1 Pat rote hcs een 3 
Raia ck Tore ene 40 BONS orn cic e 1 

\ eee at oe ae 40 2 ae 3 9. Codeine Monohydrate (free base) 
Bey Secksicobecees 100 SS Seen 10 d (A) Ml d (A) Wh 
EN re en Ls 3 Beer ie oe 5B Blo, sss caeanseneee 90 EIA isaawnhacalseans 15 
Me shane cian 40 BR och cu ox 5 BLL... see essen 20 2BB oc. c eens eens 2 
Meee ae eet a! 15 RN St SE 2 OAD, cacesneeeerats 50 Da rcarene cates 12 
Be ere oa 40 Rr 3 62 .U See eee 20 Bee fac oo teense 3B 
Ee eae ae 15 BO ence Sav b os 15 eee 25 2.64 ..ccecececeees 12 
BM ek iene 40 RA ren ee cel 5 D295 wee eeeeeeeeees 40 2.44 ccc cee eceees 4B 
BE svt swautoaetet 1 SEED ic tisskpaudhes 5 4.85 see ee ee ee ees 100 2.38... eee eeeeeee 2 
Me oot ues, 35 os vutaeareians 3BB 452s ceeeee eee ees 1 233 cece seeeeeeees 5 
ME seuSacsuncantas 10 _ RESARSE ata 1 437 eee cece eens & 2.25. eceeeeeeeeees 10B 
__ SRRRRS TAR ae 1 BENG sw saacentsees 5B 4.05 sss ee eeeeeeees 20 2.20 ...eeeeeeeeeee : 
ote ee 20 S06 3s eee 10 BNE. cect eo nee 10 
BUS) x 2c ocstee ee 15 BAD cco cane eat 10 
7. Cocaine Hydrochloride Ih S85 oa S sarees 30 SSE Bee et Ss 1B 

d (A) V/h d (A) Vh BD) cada twa eee 1 ioe Gupoecee oceans 5 

Wis he ers 90 ee ot 75 Giae: Sexikaw cee eces 30 | PRA sa 1 
BE scien cagee 2 IE cnc ode eents 10 3.30 eee ee eee eens 15 1.80... ee esse eeees 2B 
ERs ee eee 2. 50 PS oc csasekeh tees 15 3.05... cece ee eeeee 2B 
7.44 oon paes Jenene 5 Bee. cnccct eekee 10 10. Codeine Phosphate (anhydrous) 

Pa ovr ee cee 25 DR  bsccernentiees 25 aa) ‘ 
d Ji, d(A) Wh 
ON he oe ode oe 2 Bi oa ss. creases 1 
iG te eee 20 RRP eaten. ake 8 
2 ea 100 Ls RRR ara cee ae 25 
BES eek 5 RS 2 
BT Scand 1 SE, bats chcwan ces 12 ; 
B06. lactate 25 BMT So cenc wn 5 
ROS 25 Saar ca State ee 1 ss 7 
2 TB eee 10 a 8B 
BOT. seo eee Pesce 15 PBe oe hee 25B = ‘ 
FANS fee Meee 8 BF ek Gon a cchae l 
Bee ee 1 BO nv is eke 2 
3 BUM: Skee eee esas cok 65 RT cc cok 15 
i ee 50 BE oCeeiee cles 30B 
Mer dose ca cut 100 RRR ASE 5 
Mel foe ee eee 50 PRE 20 B 6.00 4 2.46 5 
MOTE s ksinnsecvebiine 25 ee he Secu 30 Ber ineste et EM ge ee 
GRE ee 60 ME 2 <n, cc xcwshes 8 
RE GSES 25 Clea ee ea 25 
as 6B BO ae. oss ona 3B 
4.18 eeeeeeeeeeeese 5 1.85 ee ee ee ee 10 5. 17 SR a a 30 B 2 24 Cs eh aie 5 
4.05 eee eee eee ee eee 5 1.81 eee eee eee ee eee 5 4.90 ene 5 2.17 hic cn a na Gee 8 
BIT esse ececenens 30 ih EE 2 S655 ssn; 10 SE abe eeee 12B 
RGE Kueh pk Kdabecs l 1.72 eSeneesesecece 2 BU ee 10 2.05 he see ee 3 
Saka cs 1 UG. coches. 3 
En Ss occas’ 10 BENG. 5. csveewere 4B 
BB wees eee ee ees 35 O65 wesseeeeeeeees 2 ESR 3 Scene eee 4B 
Sesto h aac uenees 35 POD catetae acs: 20 4.06 20 187 ee pane 
BAD ides ov cthe ones 10 BBG trae eek sc 10 eee 5 eo eee 1 
BRR. incon ctaneces 10 BSS cee tceo sss cece 5 oe , eo: carey 
; \ eee 80 MN xo sacahatanee 1 
B25 wee eeee seen ees 20 Renee. 2 RR 1 
a Cidtas teniiens Ber Beas) : “ Mee er. shea. : «aie : 
sche a3 ge oe Sees bac sck oat) MRED cs cavedtocntes 

cet oe 15 BR tye tea 25 B BAL sssrsenereeees = BiEE) Ss 8 +08s62s yee’ : 
¥ DO, Sccczccaduskas's 5 Re chases en as 1 
MME con cdoceterte 3 SAD Reo ed 1 314 95 
RE a ccm ste 30 Rin ice cee 20 acti as oe Ae ae 
ME obicnsc'es on vaste 10B BOM TE Coes sata e est 15 11. Codeine Phosphate Dihydrate 
DME «4c hNea'ccaekar 100 BPE cadikink s00see eae 5 d (A) W/h | d (A) Wh 
BR. si Seecin sheen 20 ibs. <iaunta 25 A GES ie Ce ae 20 ME in ceScaccceks 25 
Re ss scbece een 15 Se encarta ek 20 RB acess ax. 5 1 | IR Se 20 
ee cock ecetaee 40 Bi Ach vsekecacses 3 FIP are ee a ites'e a 20 BEM Se cxskoinxiee 15B 
PE atsnsscacenten 40 Bre atc tonwawetn 15 ei reaekck< >. 10 SM. Care cevee 1 
eee 60 ORR gE 2 GB Sei irwcncatcn 1 ERP oe ak once 10 
Bed cs cvcecnaes 30 BM ee riesi caus < 10 ROS Pass ceicae cose 100 NU 26 ose canch on 60 
Mae tus teers 5B ec vchacdcesvexs 12 MTNA coke eka aces 30 0 CRRA 10B 
BO ery keene 45 Die eee ic cis eects 5 Rite, ccoeess wesocas 20 RIES Saateacicwnes 10 
ASS 75 MN os xs oda sceeen 3 BMG ycscewtesses 25 1 Sr 5 

9 BT ceKtcdersees 10 ER Re te 8 Be rch ts ccratan sen 40 1 SERRE 25 
BAR. och wine or cack 15B DR thi Kis acat ters 6 BEER cwuncne chert cs 35 Rei cue cs cok sates 15 
BEE cn Vek eesn cos 15 POG e cocci cc tetere 10 BR dese Giwecaks 10 BM cheats cy caus 1 











4.28 
4.13 
4.02 


3.75 


BULLETIN ON NARCOTICS e MAY-AUGUST 1954 


11. Codeine Phosphate Dihydrate (continued) 


I/I d (A) I/ly 
ieee aecexe 4 15 ESS Sdsevasvwanvecwee 
oe eee 10 SAO coccacevessnue ee 
ae 6 Ae 4 TOD . ccna tacieneerre 
Salah veads nevis 4 BSR.  cicsceckseces! & 
savaswewspende 10 BGG. asesvevtereber as 
Dee ehek ay storne 5 Lio. .isseevskansees, 
Gidea UC adeee ae 1 EY | Sineseaeneeees ue 
Sabeviv ae phere 1 BAG. wowevegitecens Om 
Deeae aes e aon 15 MEE. 3. sine wigd tame cer eam 
Waa keene me 1 BG asccciccessone ae 
aeaawaw ieine ere 2 ME bes vv cceeteeen 

12. Cotarnine (free base) 

Wh d (A) I/hh 
- Sere 60 SN carson os ot kee nae ae ae 
pavaaar<enoee 100 Be dveeasccacnges ea 
iwethies cees eee 60 MD. Ga bccn veein ae 
eee tGt at «4.086 40 8 are 
iMemeawaneaces 30 UR. Scr doc veceasuen eee 
ean awaen ceemes 1B BD. rakk<. 6 <oaevw aac oe 
auaba eet ars/t 20 rE re 
Lenn eeNeeee 60 Me, ides veeWcesne, am 
eines eeeen veel 40 ee Sh vcsaesereess tm 
ey 3 WG... cin canawecesee oe 
cee seat engeres 100 LO iccc san ucvesen fe 
eucceevenaeeae 3B EOS vccccscceeeeee ae 
sae sweeeueern 1B BSc cckaceetneeeele 
gitad.e veces 10 BIT. RN acacsweicecene ee 
pabewe epee near 45 ROE e cctacteagevee on 
Sede e os nena 15 SR a o.6 aces Ga wen neon 
dew ekeweabens 10 BME wars Sceweeeksee OM 
aaa sean 10 RAL fa 6s Seay ots noo 
Data cm den'e' 1 } RO core veanmne ek ie 

13. Cryptopine (free base) 

I/h 1 (A) Ih 
ate eae bees 40 B Se. 5 ccnvsaeeseee 
ai eden ean ere 40 Ee ana tkedes eee 
ad ee aaee ceeee 100 Ee © sascatstureent ce 
Soars eae aun 20 BUR oxcecaweweeewe 
Soria ies seed 25 Se oi kect chee 
an aikaeainke we 5 BNO 0s tvs ee eee ene 
eaVewwenee tts 50 Sl .isseieeeoeeee 
Sete meeps Sar 60 ee 
sue vawa ewe ees 60 Be ccccxesvabeea eee 
bnveewease we te 15 Be acwruseuteteen ae 
vanetseneeews 5 Ne 
powdevubessens 40 Th” in5ehenstcssee oe 
avecawetenaee ee 1 BGO. 5 5tansecicess eee 
evens tereaeon 10 Be icsccacesaners. 
bad Ware alaeeNen 5 ME saccestsaveesvo ae 
ithe we nena 2 RD sc davacweteexsn ue 
bcaen end oa 15 St x ccveesvenie: © 
sScveontneuren 80 Of Cer an 
osuovegened aan 2 OD 50 Ssaca seh euee” me 
suite ean ened 2 BEE. wisi ye oe ws deer te 
éueneteetoess4 30 

14. Diamorphine (free base) 

/h | (4) /h 
err ror 10 | eo 
rrr 1 | ID bass ¢:cis-eipeesew'g yo Cae 
Chevette wes oewn 30 RSS ae 
cece vhehewahen 75 B RSS 
Jib. san vane ete 45B ae aeicalceavese. ot 
céngies. «bibs tien 1 i Ore, 
pucct Wen uownels 100 | INS sia <.n's.c 9: v.5'6'0 ee 
eicnotense eae 50 Naas dhe weapuee. \@ 
jaselace<sheun 15 MT Gre cntvesedcce. © 
Luveeteuees wen 1 a 
SeCVAeReRee eRe 50 Mn vaNweniweries 6o> a 
da he maneeee” 50 SE cals ats Gg a atioune art ae 
veveheweetcube 20 tn en wicenwalae were tae 
Sere 2 Ra. eacveveraveuse. oO 








d (A) 
2.13 
2.07 
1.99 
1.93 
1.89 
1.83 


d (A) 


14. Diamorphine (free base) 


e 





(continued ) 


weet ewe ee eeeee 


(free base) 


i/h d (A) 
Kcewaaeees een 10 1.79 
pw een pans canes 2 1.74 
ie Sa dass eum 5 1.69 
Sees lec se aeaes 1 1.64 
RE Se 3 1.57 
earls 39 wa aalw elas 2 

15. Diamorphine Hydrochlori 

I/h d (A) 
eweasneee meek 10 3.23 
vest een oer een 100 3.02 
SWekdeae dba as 5 2.91 
Sere wine earee 80 2.85 
named Week wanes 10 2.80 
ais w/onib ys andes 10 2.66 
600 64a 75 2.61 
soe aie 30 | 2.54 
wityee <a enteeee 35 | 2.49 
ve ees ese bigane 2B 2.39 
ep lnié etna icaele interes 90 | 2.31 
ite gia wrereiauiatone kaa | 2.21 
<ocat oeaene 20 ) 215 
ented Raat ica 10 2.01 
hidsacer ices 2 | 1.98 
itdbonn oo eae 40 | 1.94 
haan one 3B | 1.92 
Sie ovine eae 80 B |. gs 
aia tdeg wacaen ak are 40 | 1.78 
sisGiaauee eave 60 | 

16. Dihydrocodeine 

W/h d (A) 
Lis Siew mccleie ennai 10 2.61 
oF sf batman 80 2.57 
éebbeeeeeaeae 5B | 2.52 
pee o baeeeeRe 100 ie 
cnaueew sienna 80 | 2.41 
bveceueabeene 50 | 2.34 
sive aoa ee anata 1 | 2.27 
abet 40 | 2.25 
Kcnaee ee wee 50 2.18 
sealed SRR 75 } 2.5 
a. sist trate egtineanerein 25 B 2.11 
sae-vedine eee 50 2.08 
one. ca lesen aaa 1 2.06 
vane See 50 | 2.00 
Dunektceaeets 3 1.96 
itbeeees ees 2 1.94 
Sew ere b ies are 2 1.92 
beeeesesaewees 2 1.88 
odeclaeeee ews 50 1.82 
sneha dueceemie 1 = |. 
iciods soeastices 2 | 1.70 
Pe ee 10 1.65 
Seu wereateenne ee 1 1.61 
oS4 cee UNeweeonene | 1.56 

17. Dihydrocodeinone 

Wh | d (A) 
Shanon tease 15 | 3.53 
08 be Nea eee eee 3 3.40 
eS eae amare te 25 3.25 
Veieserde weve 100 3.16 
ott amewee eine 3 3.07 
é6+d-onOebrewed 10 2.95 
epeeat renwal 25 2.89 
cawked Vane 25 2.80 
nets aes caemat 40 2.66 
a eede Vaan oe 3 2.62 
tv as UV ee enwe's 3 2.58 
Beeseer eeenet® 5 2.53 
chase heeeae res 15 2.48 
Pincieak as eae eee 75 2.42 
Seetdenwle sa 5B 2.38 


eee ewer eeeneee 


weet eee wees eee 


(free base) 


, 


? 





17. Dihydrocodeinone (free base) 
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sess 


(continued ) 


eee ewww ween ees 


iV/h d (A) 
wRNeneinnse sees 1 1.97 
Sameera we anew 2B 1.93 
SeasieWeeeee'ees 1 1.90 
peace ase NIeA 2 1.85 
ke sia digas & 8 1.80 
pilien eos eee ss 8 1.74 
b aireake eer keane 3 1.62 
18. Dihydrocodeinone Bitartrate 
I/hh d (A) 
oicnie S staiatata Sete Oe 10 3.40 
Senenee staan 40 3.27 
cone e ease cen 10 3.19 
Kise Cee TORS alan 20 3.07 
pape ds eC oes 100 2.95 
Panik ee awe heue 50 2.83 
seats «TaN son 3 2.72 
OT eT 60 2.62 
clea ha tWate tas 60 2.43 
ae ee vs owe oes 8B 2.34 
oeoNe eee y oes 5 2.29 
as euaen tems 90 2.26 
wapatiCnhe eres 15 2.22 
aeacee tee kaa 40 2.18 
Ee ee 1 2.07 
oa balsa eae 80 1,99 
a er 80 1.91 
coun sonny esas 5 1.85 
+ Aaah amon eters te 5 1.78 
19. Dihydromorphine Monohydrate (free base) 
WV/h d (A) 
waewaew ts a hkae 20 2.93 
Lecce eaeenaee 75 2.85 
Konus oe gseenes 40 2.74 
paneaeuatetie 15 2.70 
ere 20 2.64 
OT ee 100 2.48 
Peewee uve see's 10 2.44 
Seok oneness 50 2.39 
Sev ceeecee ene 15 2.33 
wane te We Nese 6C 2.29 
a ester salsa 5B 2.25 
wale Ue Rtemn eae 2 2.22 
weiss sRtEN AES re 25 2.17 
Rtn Ss eae eek 1 2.11 
pica ea ea waders 20 2.08 
Roath sities o ies 45 2.01 
cues echoes l 1.95 
a ee 15 1.93 
Rew Gee ee eRa 5 1.81 
nian s Aaa eas 5 


d (A) 


49 


20. Dihydromorphinone Hydrochloride (continued) 


See eee eee ee ene 


eee ee eee eenee 


Sete eee ewww eee 


See eee eee eenee 


See eee e ween eee 


weet e we eeees 


weet e eee eeee 


WV d (A) 
Rkkaa se hereree 3 1.67 
hawk nae awe 15B 1.62 
Soph viebetesak 5 1.56 
S05 bAREN Co ereS 5 1.52 
pikas ain eee neers 15B 1.49 
candeeeehieas 1 1.39 
cnet Rema s se 2 1.35 
Sb nit Anweh aes > 2 1.24 
pov ebmen snake 10 

21. Dioxyline Phosphate 

WV/h d (A) 
whe wikia nw ahs ke 30 4.35 
SARUM es oO Se Fe 10 4.24 
Pas eietelawie.d eh or 10 4.11 
Sig Sia beeeeieey 25 3.89 
Saw Ais es ae ses 1 3.67 
Re paiie<chie eee 2 3.59 
Sisieesvesweee 100 3.48 
MisaeyeGan Acie 15 3.43 
Laweaeunese ace 25 3.28 
haataadareewes 15 3.20 
Rae aha ea ilanane 5 3.06 
vee «beaks Mew 10 2.92 
a idebeeameeete 1 

22. Ethylmorphine Hydrochloride 

I/hy d (A) 
bomen teaneees 20 2.42 
EGdibs saben cn 50 2.38 
Sicaeeeeeee eer 80 2.33 
dc keeu bea ahh 2 2.24 
SuGmars cone hs 70 2.17 
Aha eens o's ees 80 2.12 
Petites cats she 1 2.06 
Uo yer Ts ere 40 2.03 
Seo ere 10 1.99 
eip eine Chine es 75 1.96 
Peas ctauean see 10 1.88 
Spashaleoiaee 10 1.83 
Poe 10 1.79 
Sareea tence 100 1.75 
Ecawtanteok eee 15 1.73 
cabsensuniess> 40 1.68 
Peer neon ee se 40 1.64 
PRwhGrsteossa's 40 1.62 
Sedies bX nie eee 40 1.59 
PR bane weeeen 50 1.56 
Favaasesengsou l 1.53 
Reh web eens amin 60 1.50 
Suh once stare 3 1.46 
cabins wen etewae es 3 1.40 
(IAN Sha baw eens 7 1.37 
Se Oe Coy t : 15 1.33 
pecesenceceeew 25 1.22 
Sennen eenieeie 3 1.20 
fanwet waeeees 2 1.17 
siesta esaieke 15 1.15 

23. Ethylnarceine Hydrochloride 

i/t d (A) 
Naess beac 7 4.22 
Ane VaR Sownal 20 4.12 
Riechakuskasaiee 75 4.03 
Saw see sic cate 3 3.92 
pases casa buen 30 B 3.71 
Peaeeannes sce 35 3.52 
4b cee'ss ka Rick ee 90 3.43 
PWinte'ee'esasaeS 40 3.35 
peuthen<sacaee 1 3.21 
Lwepe scan keene 40 3.03 
Sekieha Seu eeey 15 2.91 
Leas daeseyeuse 15 2.82 
rien na soee eae 100 2.77 





eee eee eee wees 


V/h 


Vk 
15 


8B 
35 


50 


30 


3B 
4B 


V/h 








50 





d (A) 
2.67 


BULLETIN ON NARCOTICS e MAY-AUGUST 1954 


23. Ethylnarceine Hydrochloride (continued) 





i/h d (A) I/h, 
baceayvaentewere 10  seatveeeeaskee rc 
AoKeeeer eared 3 Bere vesieetiee om 
iicedeswere tad 15 

24. Ethylpethidine Hydrochloride 

WV/h d (A) W/h 
see caehetheka 90 Es Siweavaccacae. ame 
eee aeareaeene 30 EN oeG.08 Soc cae 
Maae ewes etree 25 SA 
EE acne heeeee 100 Bee 60356 enc eeee ee 
Spraarneices een ete 10 A Sr 
nébeedieeceune 40 ET .o oes ocabiet cx ae 
Lees Gat draws 15 eee 
pustateves ds ean 40 SPP PRP 
bidud cadaveeas 5 SN aia git a5 Kec ay OE 
Mowewtaaeeues 10 RNG Nctinekeaves 2a 
i cacuereeeeae 3 Ee 
kaadeadesaee 60 | EE ae 
ooseedkenteeas 80 Me gcse peveunsss Ue 
ivcweucee eure 50 BO od yak aks aueeeet ee 
dina eeksaenens 1 BE seigialiwuat eae. oh 
Casedchieeeres 5 SR a eee 
vax eeeercerens 8 Bn nd ee eel ceeceee. ae 
scdeimeicn en 60 BE i dikceceveecouue Ue 
wes eee 10 BE. \vcutesawuaneate yam 
decasweeeendie 2 BAe «cicctpenseery ue 
paw wee areas 15 aE. sviece Ves eetees OM 
ice ec ctachemleaeae 75 ae 
siglo pacee etre eee 15 

25. Hydrastinine Hydrochloride Monohydrate 

i/h d (A) V/h 
vida nium eawan 40 TEE. dctssiecwea ewes ie 
pate Week kak eee 40 EE (x50 dw werneeece 
iccewenev ac eee 60 ME, -wiateeentcacen ae 
Jaciespeawawen 3 RAR Se 
suvsecennewane 80 RAP ee 
Hee steked weve 10 MEM abedavveanueuee ie 
Weecs beac eine 30 BE. ccteaesveceve oa 
mara aad sie 6: SOD 15 SAE 
tina whewean 2 MEL: <a 06's ichae-a Owns eT ee 
ale edu an aakans 3 .. dadsorees eiscaa ae 
heeds aces ceeee 15 Re ee ae 
aieverirusees 100 RR ee 
pice enn Sere 5 BE. wi xbasceey ese it 
aie & eg. Wrens Sierd 2 BEE koa UGuenaweane’: m 
bal abeanen can 20 Re 
santa bred acer 5 rrr 
sabncvageecvuen 30 BU a vesiveuadcenaes ci 
Rese veensention 2 BME béesuvexesvacour 
Ghavadvkeanaes 1 ae 
eee eereseeabed 15 DO ciheesceseneue 1m 

26. Hydroxypethidine (free base) 

W/h d (A) W/h 
eeu nvioveonewe 60 BE <5 4.5.2 0'bie sewer ee 
pba’ bine 75 
eudiae es cuwun 30 ee 
Naaideene eae 20 ican ets eeclean cue ae 
Wacareuccietoas 75 SUEY ratea'os whls oie’ oul ee 
Maren ni Wonton 20 ENS ee 
aw ernie s Seas 100 Rn cbovedawaee ccs OE 
pone menes teen 25 ME stccseteressee.e 
Sein aenve sees 3 EMME vedcciveneeace ow 
Praweeteaveuts 10 RD Tawa eeermereaws. Ae 
wadewebeaucece 12 BO dsviescgendice eee 
seiarpestesaee 15 Ba avecesuccesces ae 
eacae sae ene 20 MT . devdckocesecsx. @ 
weccnceuedacas 60 St re | 
Waa Causes eats 20 ME Sissceudcsuece. & 
Vaedeseyencees 1 BW vevstevsseuc ee ie 
eeaorvareewena 5 ee ateccgesakwsns ae 
ib a eewnnee se 35 CS: Beetere rere ee 
ig SSgGRCEReeS 3 Ee | 
wetannbaeweues 15 


27. Hydroxypethidine Hydrochloride 








d (A) I/h d (A) W/h 

Bee Site esses heaet 50 SID wcvoenvenginee 1 
ae wk ae dn aw-cinatts 5 ZOO li vcccuncsceen 8 
WE ts egNae ne ceeeee 60 268 sscamestenaeen 8 
MUD. Gikichcsavasene 2 256... «.cdoneee bose 20 
URE ss ddursewhae eon 10 250: .chsccsaeaeecs 5 
Wed evasbesceseaee 70 246 .icccesssseren 1B 
Dee La cahecbotwark 15 BOE caxvaviasnaes 20 
PED Na xicea eure 100 BOO scuacseconeee. 5B 
MO Jadivtseeeaeea 50 EO svete eeeeues 20 
NT deve nc dente eee 50 Bae. . weeks Caters 5 
WE cs vs wee eeaes 2B BIO acedowe seca 4 
DEE sbiy tccau sine 75 DA2 6c deeeebetese 8 
MR 6 icascenaeeten 5 L9G... ccneaaeawee ce 4 
MEME, 8 beetle eye 60 US9. ..cniswewereee 15 
RBS ree 60 EBB . ceccesneeesees 10 
DRM kU vawucel cee Oey 10 DBL. sscievan sean. 5 
PEs Wiceacivatenen 10 LG? samueeetaetens 2 
BOs bes daccdenwces 5 EGG <cxaueeecene 5 
ROD | us Sattnna cares 40 ECO. sxchulgvaverees 2 
BOS osssaeteaten 2 MS ..cenen 5 
Bek svasweboeeeere 2 

28. dl-lsomethadone Hydrochloride Monohydrate 

d (A) V/h d (A) Wh 

ROE avi 50 Sete nee 15 Me re ee 
De “a hikowsac caer 40 Oe cased dene soe te 5 
MEE ivteccecutowe 5 ee 10 
MEY natin cess geen 100 BORE wiaieenceice ocd 12 
Oe vasanevceeeees 25 Bot surkeeutucnnes 2 
MME. swe Soo tetreoe 75 yt a S 
MONE) 60,640 ss aceeeey 50 2Oe. wecadewesaeues 8 
TE, Sactive view Sieeoeee 5 BOO, a cutee ws 10 
MUN: 3 Reaver cuen 10 BMS avccnestenueas 20 
Mh sG.cecxceued 50 BUS schaneeeeen 5B 
MED. t.oraree 6 ceaete 50 Sil i vieecwumeeees 2 
Me,” “sacha e case tees 15 BUC  osxccesvarstts 10 
WUE. eke eiaeriees 5 BGG. sechooeeekeene 1 
SOL, \ake-b asp eae sens 50 LOO schseebewenees 15B 
MM asaienvace sees 30 EB | .ccseesenceues 3B 
Me bSocaccecom es 40 SOR .wueceeceemees 3 
ME. sev cecusmeetiee 25 LG ..0<ceeuenenes 5B 
Be “Kvoeecewentres 3 HOD .cdhieceeeewes 1 
MIL + sees Sei eiarecatacohie 30 LGS «a.com nee 3 
Oe | 6aosescndeaeee 25 LGD. .cakeeneen 3 

29. Ketobemidone (free base) 

d (A) iW/h | i (4) WV/h 
MATE. (bcGtostaaa sees 3 | SAP ww eneweewones 2 
MD sitcee cevaesuk 60 OME. Ssanateeeneene 30 
BOE cvs ccaneemust 10 ) SM eee 5 
eee .dN¥eNceuee eens 5 | RID wwe tueeene kan 2 
BX anim staat 20 | Sa) <ceeeee 1 
EE Go wealets, aceite 25 ESS .iccuemewendes 6 
RRS: 30 | 22 eee 3 
OE 1 | (S08 screens 1 
D,. «ivwwks eae Gen 25 SiG Scteokwwtaiees 1 
MUI: 59. sis owas op eos alk 40 RUS ..scanea meee 4 
el. wWueaewoeenen® 2B SMO. cucenanehaene 15 
MME a's 0 Uke ee 100 SOO scukinvanneeons 4 
TL ro c:dpige.pamaie ta 15 A ty 4 
BM wuscwcamete aks 15 25) cca naneeuban 4 
WE .Aeseuneciaesee 10 ROD acess eect 1B 
Boreas 1 | Sa oe 10 B 
TERT be \ioatin cemenee 40 Ban: wcereveeeeiese 10 
MEN wie eta Re eetae 1 | SD ciraeeae ee 5 
| eee Te 3 | 

30. Ketobemidone Hydrochloride 

d (A) Wh d (A) Vy 
DE 4o4beankeeaeeee 50 | GO6 . .iSorevtewes 40 
MOL. siwhanexaaeaes 40 SOO .ccecusnteeenee 5 
ee Sateusswusenel 25 | | ee oe 100 
WOE Ssvencscuncues 25 | MC re 50 


oe 
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51 
' 30. Ketobemidone Hydrochloride (continued) 33. Mescaline Sulphate Dihydrate (continued) 

d (A) I/h, d (A) i/hy d (A) i/h d (A) i/h, 
ROR caw ssh aiewe tes 50 Make biesieb es oa os 2 DR cane uguas cs<sh 30 2 ER ae 2 
Wap aNSea hae eres 25 BE cenenegnaasens 1 EEE CaS Rays was 15 BT ss > ce. evepsaes 1 
Bae 6 Stan washes 50 BD ut awasss sean 3 naam Se Sia ker 30 B EY wave ckcatoas® 10 
GOOG sikckh as eces bok 3 Bae. 4 Sewkkna cee Re 5 BME. Gsieasehineniaas 90 BMD Kons say vas eas 3B 
BAL) chases cxtinnes 60 Ril suas eeseceac es 10 Med igtaaic sun ce esi 5 BEM GAUG wastes ckee S 15 
BAL wasn se aek seen 75 BS oS hasan can one b 12 MEE) §SRG ve be es ee Nee 25 BS)  csanecbana aa 2 
Bree) Ay cee wekwaehas 3 BAG’ wax asatuws shoe 8 i ce 20 ES?) cawka denne ca’ 10 
SMO —~iapsvbseawswes 25 BO i cue secaaanes 5 TD <4 aie wk plea wow ea 80 BEDE tis ce tp sae eehe 3B 
Se. sh tan tate aeess 10 Te ea 3 ere 2 BD aise eo oes ek 15 
Sek cee ke ese eae ee 10 EP sentence tenes 1 BN oda cans kanes 2 BN cess ce Se bees > 3 
E>. SW kup cw pies one 3 BoE iwi Saaeaseouss 5 eo Ss nis caie a ewibers 80 BES Saceap ek onetee 5 
BOP. vunskeesea nee 15 ROP: pa cnvneesseeun 2 EEE ee 70 NON Sstieceeeeetee 10 
ee cree 10 EO aw ckiuhivn tas ee 5 SSSR Aa 10 RSs Sceeease eps 10 
BEE! eheak cehewnces 15 BAO... oh nsige Sa wnn kee 8 AS Re 85 | TASS RS ee 5B 
BARE © ks tikes es Geb es 5 EYE cau cosa ease 1 Be aisccaasseeans 60 1 SS ee 3 
DE oe uA ates caw he 4 Lae > sxcnaawaeneeos 1 BORD 5c hay ass oe 5 Ses sos se we kesh 8 
RUS: is avaicceeaen ss 2 LA chaiaacen ean ss 1 BD. knwkaweshages's 15 Se Sa ae ha heiecene 2 
MMT Rca sgn we whrs & 20 DGG Vast sends Sens’ 1 UD s Sac aWies na en kn 2B 
| PS Rarer os 4 1.61 RAS ORNS RES 3 34. d-, l-, and dl-Methadone (free base) 

BD car anon ass ee 1 Gael”. & se pene ce otek 1B a(A) Wh a(A) Wh 
OO wis tevabene ess 40 Pan: AWAceceua tases 1 Git tek ett 1 Re Fe a 1 
31. dl-Laudanine (free base) MG) seh techae ss oe 100 BOER: nia su dct seach 25 

d (A) Vk d (A) I/h Te ntawt oeeeee ee 1 ME scans ea gene ess 1 
BM tnickwae sous see 40 BO. svt mariska meen 5 THES. HRCSSRR SoA Oss 60 AF ee 5 
SE veSien sana no. 3 | Bee: PAN eneae sass 15 kad an as ee eee 90 BN) stk tecancieawek 20 
Biel nace decieseses 100 oe 5 ee 1 atl: ca chaiewnen caw 1 BO wicntdsawincas 8 
Rn alas ba cokes ooh 1 BAR Tai <jctes voeas 10 TR ROS ee a 10 BS: ssoavennee cans 4 
BU e vases was eese ws 45 IO reich nye sss oes 1 DIO ccccccececees 15 SS er 2 
Me wun asaes oes 5 ES ca ainieusieake sie 5 MD -.giaeren thaause 40 BMA sxndsacas besa 20 
an. bcatatateoes 45 A re 10B WEED Shoes een hae 1 BMIRY Kaa chiasx ean ] 
BE Sua ore aie 2 DD tv voh sew see anes 2 YS oh a A pes aes 2 BER cxssusNeassans 20 
MO cuaccuccepeaes 40 BE) os veewegueaa es 3 Sq scion ness sn en 75 TRE A Sees 5 
MD a8 Wis retin ates 40 BB MEER s* dase Cem sawte nts 20 GOs bx boar e sk san 75 BER Lc cctew soe sua e's 2 
SE ess hee rewsek 60 BOO. seiavaccessese 5 GBs: Kiyenwacacs ves eee PE sacha haw ease 2 
WEED ho eases ones s 60 | BBE SARE ee 2 BS: ‘Montesteunuaas 70 BAM cNossuacskseee 15 
OMe sak wosswtewes 1B BaD) veon bese ahinea 10 GIP 5.5 swe kenenes 70 Rl oda sewhevkchewe 1 
BAG conqavsvewiees 20 LENG owaie'sn «awn ears 5 BEG ctan canes sab 1 SOE: sua sap sachs bar 10 
BaD). canccass wiles’ 10 ED on Caw caledigioes 5 RMR Lets 54d ss khe's's 60 SOD. <ucsldch oun sn ee 1 
BOO’ och cu weaeatees 15 PME ain oben foes eas 10 Baste. Asa sens b seks’ 3 LING > <n sctec anew sees 10 
Sl antauec tenes 50 SOAS Meme ee 2 Bins. saheect acess. 3 
3.05 cee cece eee ees 30 B 35. dl-Methadone Hydrobromide 

32. Meconic Acid Trihydrate d (A) i/h d (A) i/h 

d (A) I/h d (A) Wh Seek. cones baceas yes 30 oo 20 Ik 
BG. 5.cusatweeseee 60 ES eee eee 3 MNES ewe N bid Sew ees 25 BIRT scaeN26ucs eee 5 
MAE. axa sostenexs 6s 2B RRR 10 WHO. GSswew nics oees 2 BE Gtk hee aane A 1 
ME 500s Sa ieinc pias 30 SRR et 12 TEGO Su enneat acess 90 Bee toswt waves 15 
PE eae gaeeen seen 1 DE cones .coseweie 10B ae 80 BA” ac cusS%a ensue 3 
RMD. aviros Chonek oho 30 2) AS 12 BD avics iene seen 1 MR Wseaetaakocuce 1 
BE: Sainsads oe eebs 1 Rie acta Snel a-aiete' 15 BoE waw.cus canes 10 BMRA cSoaiec4sawee 15 B 
dN a canis aa enievenre 30 B BT iia sralecaniane ware 5 Mee Awsuesbuc acta 20 REE Gs Sh0sse suas ees 5 
MD. oct aae euese 35 MED ica cbuw areas s 5 DIST Beatie cyeeenas 20 ED is tsnschendeeen 1 
BT sini nun Selene 30 B SP A cin encima NS 15 GTO) sieWsecweceess 50 BG ans scnaseaheen 1 
BEE ia mevan atte 20 WES Anninweics sass 8 GMD. Mant cccouseean 100 BM cos sssuseeecee 1 
EM 2 cbse Ccae eb ees 3 Rena Watwenecses eos 10 OSG S208 Meoce canoe 45 BL one sw chee Sawa 1 
DE crake Soren aes 20 SE akbetew senses s 10B BET oc couicees ta ane 20 BER sn cecacwaw als 15 B 
DO Rea ese heres has 5 eee ace hos 8B BO cw eben ceeeens 40 B BG, sascsvabeewkes 10B 
ae Aho test vce aes 1 | ERA cee 1B O27 i scn cas keene 5 Ee kccdaasnneoneen 2 
MOON conse runs a tale 100 SEE toeat asec 6 2B BIOT N Xie hacen ess 5 SORRY sskAb as aeeneee 1B 
BEE ANG Oren wets 40 B | ae 3 Bae) Sy cuioh wah aeen 30 B RUA nsec auaeeee 1B 
BEEN. ucticawoctiet eas 8B | MARES RC TS ie Sic 2 SOOy snc vdsseankee 1 ES: <seakcnecaswene 5 
BT) vaciestonert a 30 RUM eS Sas walecee en's 12 BNO wins catascntean 45 Ate © sense sesaehe 3 
Bt sa Sean eb ccees 15 Re bekins ss taco 2 BB BO: ca vueos accuse 3 TO - can ccauceehane 1 
BID Asn saisiewhs Maca 5 BE ace Cs'w's Gan .. 2BB | ry 50 AGS sacccesseaenhe 2 
Bal: nieces amauta 40 DEN La akch sosee ee 3s 2 BB Bian oss bacecen ene 5 
ee 50 LAL ve veee cess sees 9 36. d- and 1-Methadone Hydrochioride 
BOD. aos vSievians sis 1 | ad(A) Wh rare Vl; 

. 33. Mescaline Sulphate Dihydrate PRG: San ceN acne wee 15 ReEG scssaeeske awe 15 
¢ & d (A) Wh d (A) Wh Bae «can ntevetamene 20 B —. es it eS. 1 

ID” ic tataxat ates 15 Bite balsa kek uia's «cs 100 GU: peccntateeks 2 BEOE. wn ean pwakeewan 1 

OE ex cetc wea Sees 3 [EEO axons ahacec ss 60 TUG - cee sNawkolonn 40 BIO: uss cnisownnh cons 30 
F.8d. bans saweeeh ores l RE. Naan Sen teeta 1 DOS Wien ean 2 MIT, Sint Seaeg eas s 1 
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36. d-, and |l-Methadone Hydrochloride (continued) 

W/h d (A) I/h, 
Dal/enee Gh Seay 100 | Eso vee cee woes sae 
sevinvativesas 20 EE bx ee ok idie be 
a 3B Ns A othasaeev yarn on 
eee taiesve SS | Aekieeee 
igbeutveceiet 1 Be Li cdn sw cca ages ae 
iivandocepeas<s 2 3 RSA Tet og 
oe Redes cone 20 

37. dl-Methadone Hydrochloride 

Wh d (A) W/h 
obs wa tewes 25 Re 
cast paueveey es 10 ERR 
Scab wees ewers 5 Ree auiatineeticeou ee 
none cueeeTeeel 90 TEE Suuedanicateesa Ua 
an oUGale ma Rey oie 70 PR Se 
eieaeeeeeyeess 1 BAG .Steuevsaaeeesy ae 
eeud sd caeesee 20 SEO. avs kha eres eae 
ebtiad so gecawes 5 PR a 
pe viwerheheeee 30 MAE sctctponkewtiele ae 
Sei dawoass Oren 100 Bc vs kcanssanteen oe 
Cnaddey exaeeen 40 2 roe 
Sohal es ave eee 3 Been 4s scans cokaea a 
a diecshna ak Tae a? wa shina ves 2 
Se 20 ROU cotheosstarsac. cm 
veedh aweeetkes 20 BaD adens course a 
bra sans Miata ea te 5 BB BOG. oS veseieeseo ee 
aw ghleee awe ee 20 B ESE. scaspacssenere. m 
Su aeusicuswnee 5 Be. wae heenn ear oe 
Ritedigceleate o's. aan BE / sisivepaeeeaee 2 
Panache algal wad 6.05 LB 

38. dl-Methorphan (jfree base) 

I/h 1 (A) I/l, 
eeu reeves te eee 20 WE .cdévecosenener eee 
ee 40 ae sve teee ane 
1. Wee dN be ieee MEE. / ate'viveseceuee ane 
Viwebveceweshn 90 BE esc bce dusaeweu ae 
pGgteuskanees 75 BE asNveeracecuetne 
iGiewns sagean 75 SAP say iesneuncer ee 
Pe ee ee 90 eee \n sh ae Sc ee ale 
Sika dokemement 30 BE agexsatwoiemn ue 
lalate ah hale éltsiuae ae BON. scievioeban xu Ha 5 
pias pwreleateenti’ 50 ee scs.c'y Mach os Stic 
icone eee 30 BEE. alt beaceeoke eet 
eaves een ems 45 re — 
ieigenwe wee eee 100 ES mere 
ats oie atest 50 BE atlas scoala ae 
sen etnabbaanilen 1 Re he wie bisa b's < bie ev, 5 
Ee 30 

39. d-, and l-Methorphan Hydrobromide Monohydrate 

I/h i (A) Wh 
Lnale aly anes vane 40 MAY, “ounsecanevcase O 
petabese ees eeN 1 2 ER ee 
ivreseeuyeweve ae RA ere 
Palade eae nee ] BOE. Gacwuvecteccten a 
ovekeatw iwewes 20 a 
eee Seawee ves 60 8 re 
einen ue oeaa 30 ET. ans cach Webb are 
FeNeeenk vee duc 100 BL ckvcesuxe shoe ae 
diaeddocusen ie 40 BOE: ‘Sieveviadasancentee 
sas Scbes nents 25 ME sAcqetakieba eel 
siwtaiceiucaiecetie eo aan BA. sav varweckgen ] 
ar idome ee wat 40 PEE <'ss'swawW dees ae 
a aig akan a oat eee ME, “ngs Van \Ueau ues 15 
alee hale wee ca eee BaP, wt ith vecenes 1 
brain cenee dee 40 RAR eee 
sere pe eee 90 ED 2 naw eu hatiee cen ae 
ite ae Ceevelees 3 ESP RESRe e 
euakneawenauneis 50 RET) dbetkvevessars, Seen 
Neebawenat rma 5 ee ree 
hiKeaedeuen ae 4 RSS Ses 
pyeerewcuaees 50 BE: Biascenceaesee oe 

ox duwetwa et 30 Bee oes casuals a 


d (A) 
8.56 
8.13 
7.69 
7.33 
6.81 
6.60 
5.98 
5.72 
5.30 
4.97 
4.79 
4.67 
4.54 
4.48 
4.39 
4.28 
4.13 
4.01 
3.83 
3.74 
3.65 
3.49 
3.41 
3.20 


40. dl-Methorphan Hydrobromide Dihydrate 


43. Metopon 


WV/h | d (A) I/hh 
12 ae eee ce 10 B 
30 ee, 3B 
40 BONO: » auttaetn ae ies wy 5 
3 BEL. avatar nes Gan 3B 
2 iO. .<eahemereitsem 4 
20 | LAL weeakeshekeeee 25 
8 200. scusiateeeeuen 8 
20 | . GM) sche 20 
100 . 298 cee 1 
25 | Bat. cueeeeeaeees 10 
10 | SMB see 1 
1 Se. see Re eke Gas 4 
50 See. accuadcevariwe 4 
4 BSR ieee 1 
20 | - ‘S99 apache 15 
25 ; 298 eee 4B 
25 SUB cca baendeceee 10 
2 | Seb eeaeen 2B 
20 LS skwaverouenk 3B 
es ee Kee 3 
10B | LGD. sceaqueshioeane 5 
3 
41. Methylketobemidone (free base) 
I/h 1 (A) I/hh 
75 BUG sch eeeuniaeek 15 
5 WO  seweeeceeetk es 10 
80 SOG. ccsah eee eeeas 20 
80 EUS acobeerwesn tee 10 
75 BOL ccptopwawe ees 40 
2 SiS ssswenveeeewas’ 10 BB 
96 BOF aches nw eash 3 BB 
20 Bal scthaeane rene. 2 
20 ZAG,  VcWensiweaens 50 
20 Se ceaaeee geen ] 
75 BOG cakaeeebueuean 10 
50 De caeieebentt 5 
50 Rae éthewnawuesnet 8 
75 EAS ies pcokeaeews 2 
4 BOO sep eeeeta sien 3B 
100 EME «.capnaneomees 2 
25 LO: sn eeeamteres 4B 
25 ESL, .ssueenueeee. 4 
3 il os saneeneeeaes 3 
69 LTD - chee ees 4 
3B Roth 8s cee aha 3 
20 $06 . tocdeneenes ] 
20 EOE Jivani 2 
10 BB 
12. Methylketobemidone Hydrochloride 
i/h i (A) /h 
25 SUL si naumeametae 4 
100 EO2. wiuanscemunece 15 
45 SA6 scsitoeeunwe nen 8B 
50 209. Geaehaetenes 1 
60 SOP scnewabewenes 1 
1 BGS ask s5iaseaudes 2 
3 SMD. .c canceiae wees 10 
35 Sel sehscenecnees 10 
20 S47 .actiagenceues ] 
60 RAZ ....cesneeneeeres 5 
50 SOO ccadsuvensasen 10 
40 
(Dihydrate?) (free base) 
i/h i (A) i/h 
100 Me et 40 
75 653. cccteaubscens 30 
60 See ee ey 50 
40B iO . vadenaeceens 4B 
95 SRO a ceveaeeecwers 5 
2 S13 san tencansawes 75 B 
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43. Metopon (Dihydrate?) (free base) (continued) 

d (A) WV/h d (A) V/h 
Bat: vane as wanes ane 65 BEE Sie erbR es aanes 1 
Pee acrow ss se 4 ks 2 BR AGRAN Reha eens 10 
MI acih tic wing Scat 2 BER an punensaeS seh 10 
OED T sh GA la sisson S02 20 BS saNcaaeeness 3 
5 WS SSS Sa ee 4 BMD) svewaneetkeane 25 
See 1 | eas 3 
eee es 4 — RRPER Say Ss 5 5 
eA re 40 BEE. > ahah she vee 1 
ME Ras anise bere ees 1 SURE. at icin eG eine cam 5 
ES Seok 20 ROE inactive enc cces 2 
Paces cans sa 25 DES kaa Gaeahe KOs 5 
eee SRiaIGn Siasins wares 1 Bees SuGhasSancweses 5 
ME asthe eines 7 

44. Metopon Hydrochloride 

4 (A) Wh d (A) i/h 
> ERE Rae 15 BE DN eat eana'see 10 
Me -wecscacveenses 80 RS 12B 
RES ek ka ears Kea 80 TREE Oar 10 
SASS AS 70 _® | SRR ee 20 
PME Satin raie kk nie. See.s 50 BE) atevceeanses e's 5 
BEE San Kaan sice Kale 60 BlEs. cacsen sweats 4 30 
ME aia apie ines 25 BGS cs ccsaceaeiaens 5 
ME ass sok Sees cans 75 RO. «enh em cine wares 3 
ME dak is Cannes 25 LGC: -calisasbaehenn 20 
BE nates Weekes 100 EIU n Shien sabe tice 1 
AES Ee tee 1 BS! caieCaswkticnees 1 
WEE. Sxwnutts cee ation 30 ME sigs Soe eee ae a 6 
BANE. 5c See ASR RCTS 8B GORE |. Scythe Sate b.sheeek 3 BB 
ME, iene nats awit ee 1 Ds Anaad oleae cans 5 
MME acsanraitaatee wate 70 ESTE: ‘preccceshaaeaes 6 
EAD cacuunek earewee 1 INGE sirucletiomae ten 2 
ob ey 40 RON, cccek Da wietav arson 2 
BOG. ssivecsuwveGuees 15 B RUE bund iene Soaks 5 
BIN .GNanwiey sodeN es 1 RAO hans akatass ass 2 
MAND anid kre can ates 15 AE eee s aan otsis 2 
BIO Seiki ceaerewasts 60 La. wsavoas Wokaes* 2B 
DAD. ows ene seacaks 2 eer nnererr re 2 
Bae sk uccsaweas ees 3 BB Le. a eaea sh ees 3 
BAD: 04 ae ok eta siam 20 

15. a-Monoacetylmorphine (free base) 

d (A) I/1, d (A) I/hy 

RE Rawat aneewnalas aoe Be rca foie tesa am 3 
SSO. Suwnkvan vents 2 ER ee 30 
WON) 5 bis heneaenes 70 EAN wc nsaren na sitiele > ] 
ODE: cavers taenicies's 1 MONET ne tawaketeels 1 
GED a Vans ecwsotenn 100 OEP es nih ip ee etere a = 2 
AIG iuacncudbutesaes 60 Be thn cane cas Sane 3 
DAIS ° saxo uns same ses 5 BIN cs eeensase ees 1 
PE ocean ca Cah enee 30 MOLY Lx Ouiachacaits ces 5 
BU. des «San was Men 1 BE Nie biniae wares siete 15 
Pd ons eceoeteen oe 75 BOG! snvcaereassens 2B 
MOT nesta prekaes 1 2 ERS SSS Sar 2B 
ES vc:nix psa sine ares © 50 BD, ws Sawa cesaines 3 BB 
Be! “aa wcw hs cekuasae 1 RGIS. 240 -6)s0:2d 5860s 1 
MET: ccmtn «veneers 60 BRM desie baa a cst sie s % 4 
Be corn acn wet aies.¢ 20 Ae Riecae ssw bases 2 
SE bean SNR S Sean 10 Ree hey tib ech wh bien s 2 
RRA ens 10 DARD. ‘room Sete eae 1 
RSA ores 12 UBD vosmh seta ecass 2 
DOES isis Cues ceS bac 2 ERE notes cee es ees 3 
Bae. cseesaw ah aye ne 15 Ad4,, sects cise mere 2 
BAe - Sho <5 AGS Same 4 ROD cctueetn eases ] 
RES 2s <wansneaten 15 

46, Morphine Hydriodide Dihydrate 

d (A) i/h i (A) i/t; 

Pee. wee eign bab b vee 50 ake «aa cywastwnwea« 60 
Bae ceuwvascaee sh 5 1 GB: -iinianet se taweus 7 
GA) asockcnaesa sie: ee BOT) p anieon aise 3 
eS ie Se ewichat ins 60 BAT WARS ace s'es ea's 10 
ES We said Fea Nes 20 B BAD. Wenn bs08 dee 1 
Gat Cua ter anen eyes 1 Bae”. Sawa swse sien 100 


d (A) 
8.12 
6.79 
5.95 
5.02 
4.85 
4.63 
4.16 
3.86 
3.61 
3.49 
3.40 
3.38 
3.22 
3.13 
2.96 
2.91 
2.75 


d (A) 
11.1 

10.4 

8.11 
6.11 
5.80 
5.22 
4.87 
4.76 
4.59 
4.32 
4.15 
3.95 
3.63 
3.50 
3.42 


3.19 
3.11 
3.01 
2.94 
2.88 


d (A) 

10.1 
7.42 
7.05 
6.61 
6.23 
5.98 
5.25 
5.05 
4.92 
4.78 
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46. Morphine Hydriodide Dihydrate (continued) 
WV/h d(A) Vh 
Waws cag ua sass 20 BMD sh scvosscu sens SOs 
Rha ees Sexless 40 ES eae 
Gh anccesaesan 30 BEM Asa sons scecss sae 
SeRCn RGR SSeS Rh 10B TESS hh sons 9eser ee 
R.chanee Raa eane 5 SS ee 
{smueaeaneencn 40 Sass scueiless ene. 2 
ey ee 5B SEEGERS Sin s'é <h06 5054 ee 
whee cohen Se 20 B | OS Saas 
a SUAbASN RASS S 8 SEN swags se hcwcsas: me 
secavatawanewe 3 SMEAR Aahsschiewace. oe 
535993 eeeN ON 2 SE nc teks ineasen 
cs 0s SGNEE EES 5 RS knhsGs chsaxce 3 
saves same ees 15 RD ata lesekeeacae a 
~iseuptatseten 1 SE ce Sc wakaeasGa. oe 
es i: 20 Gn asesks cokes: 
cas tiny eeaeeet 15 
47. Morphine Hydrochloride (anhydrous) 
Wh | d (A) i/h; 
See ey 5 AES 
(aah < sane sees 100 Ban) <bss'sesanpbnes) oe 
shakes eatee 80 ED ons pubs huahinet ae 
dpe e wep iee 10 BIOs «0a eeshnuckoos eee 
hasehe ceean aes 20 MGS shaven cabneee ae 
cm pL enwisomanee 50 BD wea awswereaahs. 1@ 
ei bvecanneeeee 60 EE Som macen Ree toe ny ae 
sates iin a See 8 BBY icccbenahaueon. i 
sey NWA cea 45 BAR. s sweeter eee 
ia seR RRR eS ee 10 UE. sss kagneebeees tae 
cw ae see ees 5B BUD absweie chante ae 
pigtale ticle rents eee 30 LEE) ww se erneane > sw 
Saneeeek aa Rne 1 ION i cakink hich wine weiss ae 
SAK AGM RSS ASS 1B ED. cn sasashbeweee Om 
Rowe an Sees 20 SEU sa sa. cuclen tek Se ee 
as 5B Le ass snacounccns See 
mA wihe be enlek on 2B 
48. Morphine Hydrochloride Trihydrate 
/h d (A) V/h 
Bis ain 'e Gh ie aie siem 1 BAL: san we eeeen sense 
bash Sane aca 85 BAO eens acicckakesn: 
EAN wice eke 75 BUS wahiacamats eens ie 
Recast heen 100 BEM a0dckndnanaeene oe 
Meee GWisewhssie's 85 RUE Sa pen ehaneanen aes 
ic ch eames wate 50 Bee) -s Assn ane cankelee 
eae ae akan ware 40 BA aS co ckace kes eee 
Seana Ne aan 50 BeE éaankocnateswee tl ee 
‘Scagmoegneees 1 ED“ nsanaanbenachn eae 
‘kv SeReehee aes 20 RAO. sascangukeceoc ae 
ei tenkaness 20 BTU scxnadceeehawe ree 
+ (a seanne eeeere 100 Me  sknckivertecake. Te 
<cSaRhs eoakeee 10B BUD cnclemmeueiceses ae 
inutach aehaee 60 ID sccechchastsan. -& 
bowie ecleedes 30 B SD. aaatsaetenneeeree 
Ree Ste Nas Sai 10 LU kway Ges aanew Oe 
poke apnawenisers 10 UO okcsnnat caeusee RO 
oh Wem ae Se bioete 70 Ie Ghesehunecscane: 
Se Rann ask emee 50 ID weseane tase san. © 
cAkiowen ac esem 25 LO Naeenawen sence oO 
See bane wale aes 1 
49. Morphine Monohydrate (free base) 
I/th d (A) I/h 
Srebstes ¢ wien eens 30 ME Vcrtksatadacacs. 2 
mews bee Csicnwe's 60 MON Da niok akties aiean” | 
iy SSR Sea SP eeS 1 DENA Sek chs cnkee set le 
Sew a Nabe eweioed 60 EE enka area nicG ss 0oon ae 
Rca dasha eau 35 0 AS ee 
y abe Seete Aes 100 BBE Sawks scaehaees 
icebapartacsats 10 BUD insane aecseess~) OO 
ar Ae 60 Dl. Sn kad coawite wel 
Cee aa Cates 1 BAe Avcctesthcaense: £0 
wakes Soea nites 15 BME NessWausccenen OO 
iene ce eNoniens 60 BD i 5 bce anntews 5 








54 


BULLETIN ON NARCOTICS e 


MAY-AUGUST 1954 








49. Morphine Monohydrate (jree base) 


(continued ) 


I/l; d (A) 1/h, 
pete Hiateeeoes 15 De _icutaakes eae weure 
ica gaewencweead 12 BLL 0:0 csiedgn a taueeee 
> ieee ae etal 10 Sell sncvcch bee sebe ee 
Senvowaaneeeen 20 SD asuvepsaequstun es 
Pe ee 10 RAO. wevtesaeeeeen 
sae shee eee 3 DES: vc0saceeaorenre 
a kewarwrean sap 1 BUDt, -scingemebemenir ae 
cnt evecentee en 5 ee ee 
Tedsvwsaades eu 1 PEL 16 4g ica sa 2 Goa 
Cees eec a eee Oe 25 Bt). seckeawaaseee On 
Meaesvanty alae og 20 NOE > wine ahenlaic worse oe 

5). Morphine-N-oxide (free base) 

i/hh d (A) W/h 
ken ese neee 3 Pee. coteseecceetes ee 
oes deeeeee sane ee 12 
die ee evieety ween 40 NPR 
bse hore aac aie 5 MED a viteirn. 63 ae eee 
Puccla cusiatea Sean l MD ke dic. as 00g cewioat e 
nduttarecteue 100 BEE bs be iccatee ne oe 
an ahewane eee 50 | Rrra 
cade woe aedan 10 BB |, PRESS Se a) 
MG Wie tnd wee 45 ON | wsactclnscecee ae 
ey ae keweneeeee 15 ME cc Ke cnlempureah ree 
Bieiea eur aston 2B BD Ka cdecxcaen ona 
aie awe ie eases l TNE. hicnis haw aaiotiee ae 
es oie eae Oe 50 eG) Wecine Waterss enue 
ota a gaeeery 15 B Bee. siescsccesd meet Um 
en eteevetauaers 2B BAPE | wcallastosnaioaa ap aac 
cocaine wail 45 BGES: Sincs 3% \eioatenein arnt 
cade cana ee 5 Bett Swtixoegeaeeces’ & 
shinlcebe ows 30 RE Scotseyvaeewen, a 
on Gk enn anes 3 ROE | esaeevew aaa, a 
Nunes als batoas 10 BE Gvcceanescaveu 
i ae.g maaceheetn 10 RE. civedsuweneseily ae 
vera deuuieee 2 ROE. ad endcausseanee ae 

51. Morphine Sulphate Dihydrate 

i/h | d (A) Ii/h 
icaeeihewaneae 15 | BRR 
schbaccnees een 10 EM. \cis.tieclacumeceein ae 
aula tate eckaes ee 12 | ME. -scccceceoapwocn 
seccceseeaea 1 DR von paiereenene a 
ieegera neues 40 BE scaicevheneres ae 
HGtoe danse eee 10 Spina espresso ie 
sevnn th kai aren 100 MEE, +e caw teareki alee eae 
eae pik aie 3 Se 
mgecedint wares 30 Pe. weciatcvsviesion ae 
icuvonseeeveed 20 BH easicoee are acre ae 
asin sae 20 RUE coc emeeraste Vacs ae 
oop mek adits 2B PEE Gaines pone ena Oe 
ukp edhe sean 10 DE kwadipurccay sce. 
int tavoetee 40 Rr 
nk oie ea alate 2 BME Wecucbuncisn ae 
pcadencimetent 2 DENRA frances se dee An 
einldite,cutiai aap eis ia ae 30 ED . acdcewaiewale sa saee ae 
ee re 5 BE Weta ean Cake oe 
ioenona eel 1B Bf eraekin bs orrctnnars e 
std weenieaieealat 20 B BM i dcecely sera miawienes tae 
éwaOe atau see DA iriwdbknarasen 2 
iden aaxiien 2 

52. Morphine Sulphate Pentahydrate 

V/h d (A) I/hh 
each coketiole all 70 OP rere: 
diva <itioreie,e eae RUE + Soeiaeanentn cn 20 
emkee Cx Cem eee 50 a 
witwovteneetive vs l SME gv wlewin sala eee Te 
Renee sean ee 6 60 MD Sain sipieis ais einiweice ae 
Atvtedeerecewe 100 BANE avin. dies nwieh es ae 
on rb are abet l | SER 
ceva smwenicas 75 BR eeeanaangaacat Ae 
in ig eh celui al l 2 Se rene 
vis orwe Wvecwe a Cee Bee snow sare ae een 70 


52. Morphine Sulphate Pentahydrate (continued) 


I/h d (A) 
itianseeaeaeee 30 SAS . Gowen ae 
Dba ned aeea we 20 B SAD saentensaeeaien 
mde ee eee 10 208 |S cad below sh oa 
Satnreh eae enor 20 BOG: - cciccenaeamecs 
ainiakate ented 5B LOG | .Aeccay eee eee 
< sa actaeig ae ees ] 1G) Seieeae cea coe 
Usd tae ae 60 LOA inisacehacanke 
wikis < Ka biomes 25 L279. isedewdeuaose 
vawhs Gk Canon 5B 140° eee eke 
need a eb eiata 1 1.7 Wiedslecewenas 
Mateus aa eens 3 MO? Geet rekas ene 
cuss gupuckieed 8 LBO sce taas s 
53. Morphine Tartrate Monohydrate 

i/h | d (A) 
pidseseaatiade 15 ae Brees 
Rete NeW aves ae 20 BED . cake enen eats 
Keeb ives Vesaae 20 BAD tveeceeeeae us 
Sines eee cece een 49 DAUL. . seamibe are ate ose 
Bae SIGNS wisiqueaie 40 SOO che saesteee 
Shes Se oS te 10 WOO... Gok iene sies. cae 
elo we-Gue eared 2) ACO. crmtemauatd was 
Seki we ideaneal 100 ae eee 
.$.cperetoees 59 | Se Rae. 
ieee aun eeneos 5 BAR, Deb teticat yao on 
hada nae en 25 WUE Shauna cies ss 
eau Sette ieee 1 S.S8 -. Sestockesweeen 
eins cee Neat bee 3 Bat cal oweiicee ns 
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54. Morphothebaine Hydrochloride 
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55. Nalorphine Hydrochloride 


l/h 
Peek Oe oes 20 
ie dab owed see 80 
ecewe ee eecascis 80 
sin's 40.0 vos 8 see 30 
dediinia Waisere ers 20 
Caeudecndvs see 10 
Crewe es ceneses 100 
Cceovecseeuses 50 
euheweeseSeces 3 


1 (A) 
3.25 
3.18 
3.04 
3.00 
2.95 
2.89 
2.83 
2.76 
2.71 
2.64 
2.59 
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55. Nalorphine Hydrochloride (continued) 59. Narcotine Hydrochloride (il) 

d (A) i/t, d (4) Wh d (4) Vy | d (A) Wh 
Be bik a Pea 8 SR ky Star Are 1 BS Ree 30 Leary ae 25 8B 
edt tire oer: 5 A tn wage tg teat 10 SR wa ss Genotite tk isa 3B BSc kc ae a eee 50 BB 
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Ee ck een ot 5 TC ERR ee es Ree 10 Mae Md cathe chase aa 100 BETS air awats ak eae ig 30 
CR RRIE ioe Sal 1B “Tie ERR oe ay 5 7.62 LRG Ges A Rese 50 BRT sidan cahane 4a ee 
BM; Ganecnsteeaests 5 BGO Ka taeciaa nk es 2 TG eee cece ee eeee 3 > 5B 
Se Sk See 10 8 SARA RA re 90 IESE Sree CS 15 B 

DUPE. Nac eecaukaneks 20 DE Ga k seks ctw bioeh 5B 
56. Narceine (free base) BOE Skah ea cesce s 15 RIS UGS vouch uae 20 

aia am sis es BI onisy So ececs Gant 15 BE ceiyses-apbhe 5B 
: De “sabe steacus sce 30 MEN'S aa $4.40 ee 68 25 

Re 100 Mie stn te os 30 B eH a. i : 
UAE < .cSe > VaR OE 15 0k eR A Scag Se ee oe ae a 1 OOS lake Dd a eth ea ; 
O's. jo sans hee sinekees 5 3.44 Misr tee 1 60. Narcotine Hydrochloride (III) 

6.86 0b ee 25 = Sens > ea eh ae res = ea ih 4(a) fe, 
Bae «ets arhenay = wail : Oe? Gabe. 25 re 50 B 
See sas eens mapy PNP eRe rNENS ; ee cere 5 Res hs 50 B 
CME Ln .is'n'é a oie MER 1 BB BH ine kkenakwsk es 2 116 60 372 5 
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= a * ; SRM ot Adee Conc aen gs 10 ES SE Oe ee 45 

DAEs cas ot cease 45 BES Sesnsawee wah 2 , 

ae Din chix cas eas eR 5 BB eG waatesacye s 5B 
0% occ 2 BM oo. octet ees 5B es 
Tae iat ahah coe ae 65 _ Sr aa 4) 

ARS. svehenheveiens . See er eters ; OM eo 8 Be eae 30 
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SEE seve Miaes = es bene aan ORES S 5B SR 10 B 
SAG Sanne shansaens 45 6.07 5 BME Sot dota Yate ce 8 

57. Narcotine ( free base ) “rid eee ceseesesece a ot eeeeeeesessees = B 
aay Yr | aay ieee See Ss 
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s seen eee ee eee - re sees e eee eeees 7 Seat onceehes 5 Bs aac ccwceeees 2 
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Ocee .cidnnewoeen ae 50 BRE <n.8 aXRS EKe wb OSS 3 Re a 20 SMe ot tee l 
DIL veveeeeeeeee es 35 253 sees sees eens 5 _ Se > 100 snc 4 5 scutes l 
DT0 erence eeeeees 25 aa vette eee eeeeee : ies +sipusvcwes 80 PEE iiwasheneaanes 5 
S50 veeeeeeee sense 15 244 esses eee neces : ME ip bsdakcnpae 50 ae 3 
Bee. did pelecsawe sce 40 BNO adios cweiel> 2 BO ecw oe ce, 15 1 eae eae iad l 
DOs oaccneunce wane 20 MUR) wusima tise seas 2 Beli st ol ay) oe 50 ENN dae 3 
4.93 we eeeseeeeeees 20 2.28 we eee eee ee ness 8 OE dee pene 90 Ba os cctwaehns 3 BB 
4.79 eee eee eee e ees 25 2.22 wee eeeeeeeeees 3 RECREATES ok 5B De hadeSiicescankss l 
4.53 Noeeh ae owieate Ss B ae eerie wares 2B emesis ceo Weed 75 SRG ene a 2 
BME, - Secwieacansess 25 BONE s/o sms 035s 1 Sie SO are 80 SR 8 ede, nie 3 
OEE. 6 ay ee KES RR 20 BPRS 3 sce Se ais tie 2 RR ote eek SUR 3! niet Pe 2 
ME Soke aes 15 | LOT eee ee eee es - Bee eee 3 BS Rained ssehcens 2 
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BPD) scan sem os 30 RMIO. 7 cikew wicsaicieaes 1B SOR. cae 20 Sey a. ee ae, 3 
BUN snaNwtige esan ee 10 B Ls ES etOee Ta py ks 3 Sees tts See 40 See te 4 
B49 eee e eee e eens 100 Bia EN ces n cs Saket l TID avin O85 Sheena se 2 

BME Mani soewcacse ce 10 Seas 5 
58. Narcotine Hydrochloride (1) ME a caer sean kanes 15 SLi acakvesutne ass 1 

d (A) i/h d (A) Wh OL, pe Rese 1 Mt Scan Sake hades 2 

EE cconis vice alee ee 30 DOE .apniteNsice eeae > I5 B SE «cre tosesasesea 25 Dna ae a ba ak Cae 1 
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Deen dba cen eeen ene 45 DAR: WR aesenaasoees 10 B BA: Fanck chi eek 10 
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Cte. +scowgieaee ee 25 RIE ‘asate tastes oes ene s 20 B 62. Opianic Acid 
REE. -+.0.0 ws Sac ateninene 50 BERET b actwix as es aes 3 d (A) Wh d (A) Wy 
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62. Opianic Acid (continued) 


i/h | d (A) V/h 
saacunsedmenaa 5 BES Nas iocaneaens ae 
ag ae Roe 10 Mle, oeaes cris wtesn ee 
ove cle weeedeae 8 Be van cccevesakea 
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Obs bal ve tae | SE” “yinv 3s awe anew 
5 Giiksn atte ena 1 RE en ea 

63. dl-Orphan (free base) 

W/h d (A) W/h 
<ticninnin cae 40 ME. ~sccevccheuwmes oe 
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0 ¢et ede do Vee 20 MEE iu bucees Cokaae ee 
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Mutha as sfenueee ee 15 2 RR PA PR 
nate a bi Waa eae 8 OD, ccavoweueoes cue ie 
pieecudeneeee 75 Bal. wacdecewscavse am 
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ithensa ee vaeee 10 BO inxawcaceee mentee 
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awe bee nae’ ] Rae. lawctidcee cus sue, ee 
L weretee wast ane 15 

64. dl-Orphan Hydrobromide 

I/h d (A) W/h 
ee re 20 SOE | ciao sees naneenee 
Ride nceew eter ee MOR Lchiras ca aanes 40 
¢vbepe a Soqeee 40 B De’ casedocas ¥abase 
erry. 40 B Meal vanced eueeeen ae 
evgecyeceas cau ME, neeudeauer aa’ 10B 
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ovens sees pee 60 eS wrusewesaeeesk oe 
cheek etveceee 20 BP edasvaccuebce Mee 
vékenee seo e ewes 40 ST preectneanenee oa 
ttbewewodwe ter 90 0 ee ee 
Ckseeeetweeewe 10 TnEe idawWsweos ness? Ue 
Pinan ee wie acen 80 | MER SER GG eee 
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65. d-, and l-Orphan Tartrate Dihydrate 

I/h d (A) i/h 
a re 3 MG. ‘es'usasawcteeak oe 
cera cunc'aiieeone 100 BEE ics Gist 0c See 
eveed ventional 15 RR re 
SthomsAbean stad 40 EAS 
sadey kway eaten 3 SR ie iicacaue ee Oe 
irgsginam atl 5 OS aa: snag 
arity GW wo > aaa 50 at re eten hc eet Oe 
diem neon len nun 20 BER. Cekrceatnn vaca) 
Sen eeoneerewes 30 BE iclwectdineletinetdee Aue 
EIEN OE. 35 SS MUN, ke udatocveaces ae 
An eae ee oue ee 10 | 3 err ree 
ickemm ues 75 | BON ec cade cacao 
aden Cae aaa te 3B i a oe ee 
rue deco ae ee ied 5B TE. Sencacsenweacs . a 
panied sacha 2 i. RRS Ra 
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66. Oxycodone (free base) 

V/h d (A) W/h 
Say eee eae 20 BME vp bictere waters vniee ae 
cies ow aie ail 40 es 
Ga iaaie es omelet 25 MEW celv-sicwhd ates ae ae 
Sabu wagon ota 5 MOE, ae canS ee aclewee ee 
wdisiekpcecamund 4 RIE i-orsrale cate ararete eis? aw 
cseitieneederel 100 by MINIT saitreglaeunieertig ae 





d (A) 

11.6 

10.6 
9.59 
8.75 
8.21 
7.74 
7.28 
6.84 
6.28 
6.09 
5.44 
5.14 
4.98 
4.82 
4.60 
4.37 
4.28 
4.08 
3.92 
3.78 
3.69 
3.52 
3.41 


MAY-AUGUST 1954 


66. Oxycodone (free base) 


(continued) 


Ii/h d (A) 1/1; 
10 250. .cdeecawweews 1 
1B SOO sioeasccasiiers 6B 
3B B35 icdaceceeeeces 2 
30 SWB nck xacween he 1 
1 225. Ver swdentaentes 8 
25 Ral . saaccckeasens 2 
5 245 a ceankaeleas 5 
8 pA GE a 2B 
3 LOD . cvteeravcwesses 12 
4 LDS <Gheeese tess oe 2 
1 LD) . aeewaneeres 10 
5B EBA cation ceva 1 
15 LOD . sowaseaaetcas cc 2 
Oxycodone Hydrochloride 
Ii/h d (A) I/h 
2 ade . od apweie warelemns iene 15 
100 Ae. -tqenee ese on 40 
1 BOG . sacakarcsou kaos 10 
10 BO. danhakeauteas 40 
70 BT ° cles waste es 2 
5 Sil. -coasteeawaawst 1 
90 O00 | crsaekaateede 2 
3 MSO . crunitedicnwews 30 
60 BAO. Ssancinkeaeaas 5 
2 SED. ° Sad cwenahewes 2 
75 SMO. 5 cubeteewaoestes l 
5 Bite’ “cutarecciateays 3 
40 Bee * nah niaWeltu weeks 2 
40 BaO. icpcecuinmeamns 5 
50 BAO ~ Gicecsoeweoees 2 
5¢ BO .cakiceules steenr 2 
2 BO. dc deaiee eek uae 3 
25 OG dinchaceeeet 4 
1 SOL  scbieoeeuca war 4 
15 ESO cisckcoheanse 2 
20 Ll. Sauer eee aes 8 
50 LOM  cinckoneweaaks 1 
2 Atl soekeeeuatoes 5 
Papaverine (free base) 
V/h d (A) I/h 
10 SOS Siveceheves awe 3 
12 2St weblascskestone 20 
3 SU ccteneks cua 2 
100 SOO achihwineer ean’ 10 
25 BBO <ivewiecahonecs 8B 
30 SRL sakseceecenas 8 
30 SIS x. sameewes neces 3 
40 23S ‘cscveeeceuecs 2 
20 S10 cagsce cess 8 
2 POR wicoeaaess 3 BB 
25 TSS sieathetyeuen 20B 
85 LBB ws sseunasns ee 4B 
90 VR iceatowctane 5 
5 LOE seein cy see eee 1 
5 LB .Wecneseeees 1 
15 LTD wlexinies Sok ces 1 
2 LTe.  SNieteene ees 4 
40 Tl. xecieseec ena 6 
25 B LMG snihtavcnemers 2B 
15 LGl  aseaneyeenstacs 4 
1 AST snebencuebuees 1 
30B LDS stv cmon roenek 2 
Papaverine Hydrochloride 
Wh d (A) Vy 
20 $50 |. ixcn cece 100 
20 OM4 siti eee pentose 70 
40 OSS nck creeks 2 
5 SOO incu wetneowuws 3 
15 456 as Sectviawer tine 25 
40 KEP see ramemmeseer 20 
75 3.68 60 
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Sei cea andres ae aCe eR ee 
' 69. Papaverine Hydrochloride (continued) 73. Phenadoxone Hydrochloride 
“351 ee > ise ae Be * 
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BP wee eseerveeees 5 1.96 sess eseeee ees 3 BE ekockakes sands 25 B BME. baskvibagsasne 1 
BS wees eseereeees 2 1.88 sess. eee ee eee 4 EARS: 50 B BO xcs vetaut 20 
215 vee seeeeeeeees " TL veseeeeeeeeees 1 EB savssiaxcssne 40 Re 5 
LOT cereereeeesees WD Goctsinastasd 20 Be os span ee ieask 5 
70. Pethidine (free base) MOEN. Acecaukueee cm 90 BD Ens t eR EAS UES 1 
d (A) I/h d (A) I/l, ERE 50 Be RAE ae 3 
2 OES cic b Selene 100 BENE Cae ere bos ow 8 OED. 3b ahem ee ee se 10B “ep EAS 1B 
708 wee sees seen ees 1 BG wee eee ee ee ees 10 Wa Soak nganeneacs 20 B Re eee 1B 
T2T veeeeeeeeeeees 1 | BOL wees eeseeeees : ere mere e re 25 B HEED si ones vvks es 3B 
2 RRR cre 10 BOR. Seas ets 20 
BA. thc aches 1 OMe ese os ceen 5 74. Pipidone Hydrochloride 
RM Seen cae, cee on 80 B02 eee 25 d (A) /h a (A) Wh 
RAE Ses See 8 Ba as eee i MOM, co oGsb a ckcwon ee 40 BNE an Pilate oe sn 6a's 20 
eee aN l Ei a ee 1 | WEES Be Bg 45 BR eck et eveness 25 
EN othe SA 60 PMC eis ae ake 8 GML Sinecnsecasaxn 5 RASS ee 1 
BO sacle boe seen ee 10B BSG WN rtacccets was 1 1D nes'sscesescues 2 2 aS Sao 2 
i Seka ag 12B PO seek cee 1 CM cevececnsenecs 100 TS SSW wishes 2 
ame eth ta ele 30 BA occ ccatbsceees 10 BP > sive sucwaleeees 4B BO igs uk auveenss 5 
et eT We 3 DAE, i Fae cee 2 BIO Saeco a oow ce 20 REESE ae 1 
BE ors ee Sek 50 BGR Lc caekteeeeen 3 DMD onsen ace cnciaae 25 | RES r  Aoee 3 
apes coe Ee 12 WO bo tA ete 12 Wee AGNacyasaul eee 10 MY stcnacakubesss 4 
eR So re So Toten 5 OL EROS oN Ge ae 1 ME sin Kano ee ae 80 | Ue ee 5 
Me he Bees 10 Ser pot ae tik 5 ED cen citences bor 20 SDN £55 as emcee k l 
PMS os wi aie eee 10 MED cikanmkknieess 50 DRA i ckxakseekaease 2 
71. Pethidine Hydrochloride 3.92 ee ee ee 2 2.18 eee ee eee eee eee 3 
ata) Wh 4(A) Uh BE iiicks iacucadcs 25 ee ae. l 
BOE Pat cece 100 RIS or Rte le 25 BBG cee eee eee e ees 30 BAM ines kaeeatnni 3 
es Beaks (ee 5 SUNN oes Se Us 4 REE) | ake ee oy a 20 ee =. eeeuenwes 5 
Ne att 20 OO eee ae 1 B14 cece scene eee 8 BMD. uss nesnzecene 1 
ee es ene = aaa ae oe 7 75. dl-a-Prodine Hydrochloride 
534 eee eeneeeseces 50 274 eeeceseceseseece 10 d (A) VW/h d (A) Wh 
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72. Phenadoxone (free base) RR ae a 30 DUNE” scucentasnaien 2B 
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Rs ea bake os 10 = EN eS ap eae 2 76. dl-8-Prodine Hydrochloride 
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76. dl-8-Prodine Hydrochloride 
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77. Propylketobemidone (free base) 
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78. Protopine (free base) 
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jah eee eC 90 REEL: 55 ocig acakees ie aa ale ae 

Fameene eles 5 BY (tuceine cceenaa o 
aves deaewbecan 30 B Bae. ccvasuevevebes ae 
era aac ores ee MME. | San nh incoaite tate 2 
es 100 mE | 3 Giskene woe Se ere ae 
eed wabenweees 80 ME a ne cecowageeed am 
ved Pelee euieor 25 Dike 6 Sosa new aiaoe Se 
ee 80 EY Bg Scns uiaee a 
eetsons cena 20 OM, oru-s'echs ow akeeie | ae 
yioreseeeeen 60 DMMP ness acesewecs: mee 
o cedtueieaeare 2 _ ga RSP eae 
ckveeeerees er 45 NE nciselccw em mama ee 
a atghai tate eael 8 BE aleiecascaee cas Oe 
vés've eee 10 Be. San van weeweve 
ovviawenenenen 25 BAe sud'aceeees cea Oe 
“econ eee eeeere 20 BOE t ccaduan tens cae ae 
oat euenem eens 3 UE OST cnc ak 
susveteacedeen 10 Be. as scenereaace. a 
o wildaalad yews 5 Re” xadsicdvoeseres. a 
. 6% baw ator 5 RIG occas he cance ae 
eqvoenea tamdee 3B 

79. Pseudomorphine Trihydrate (jree base) 

i/h d (A) W/h 
vebvea ee eanted 30 PaO, Sba/0-. corte ys Cree 
vinnie geeak een 75 Dee vb ian het aseeee ae 
é42uteoaes 25 eee eee 
wes Saaeitne ae 15 SE, Ou aeebe es cre e 
eaecieuceeie nnn 100 | ERR cc ae 
ang. ea areraeteneean 25 Be | disackieverses 2 
puawive cereealiene 10 PE. ~wlariicrsiacnpey a 
ivelclec Santen 20 i ai-waks ees Oeldersunen ae 
piaaieisdet eas arels 5 ED vcleserweccere! a 
pine delaware ters 5 — ee ee 
aaa ea ae wed 75 REPS. Sty Sy ccera g's hte ahal Om 
aeeneneeee wei? 15 Ra Re 
rah eN Uiieece os 15 EE A 
ita eg alive digo eens 3 ET s<s a sqntacawek sie 
ToL Se wee Rees 15 eee 
were w Oaweedes 2 


d (A) 
7.76 
7.43 
6.85 
6.35 
5.65 
5.11 
4.90 
4.66 
4.28 
4.18 
4.06 
3.89 
3.73 
3.43 


d (A) 
7.44 
6.99 
6.75 
5.97 
5.62 
5.32 
4.88 
4.71 
4.29 
4.12 
3.79 
3.63 
3.47 
S37 
3.26 
3.16 
3.00 
2.94 
2.83 
2.78 
2.71 
2.66 
2.61 


d (A) 
10.7 
6.04 
5.52 
4.45 
4.25 
4.10 
3.99 
3.47 
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80. Sinomenine Hydrochloride Dihydrate 








base) 


Hydrochloride 


Ih d (A) 
Siew Aone Oe ile 40 3.07 
chehis'g Vk a rete 75 2.89 
inde at eeae ute 5 2.72 
wie bied aoe e mate 75 2.64 
Seve aware ees 40 2.58 
» baie koe wea 100 2.53 
wien earn 25 2.47 
5 ih daioieiebe shee 15 2.40 
Tbe uumeew wee 1 2.31 
oan thaw eareee 75 2.26 
fevipnee Gack exes 1 2.19 
Fiabucoumer ue 25 2.15 
wine oni sedn 60 2.09 
ship -stx octet eens 60 | 2.04 
ee 50 | 1.99 
5G ieee teeare aiken 20 1.96 
rr ee 4 1.93 
sgaewk ears tebe 25 1.84 
atoll ig Ceara 50 1.70 
cares kun ee ences 50 1.60 
aieccew eeewieean 25 1.56 
81. Thebaine (jree 
W/h d (dA) 
<mne aerate edna 100 3.31 
J few eOawe eee 3 30 3.17 
opiicseaae ree 30 | 3.07 
yal acer ead aaa 40 2.95 
1 e/e a eae cd ee ee 2.73 
howe beeen 90 2.50 
ye ey 10 2.37 
oaeeule es aaa 10 2.29 
hala pares eee ae 5 2.19 
ica Sakae reion 20 2.04 
siincel y-4sSiaccs See 1.99 
acciassay Se aeurmeede 3 1.95 
onan een 90 1.88 
i.¢ebbtndamaee 10 
82. Thebaine 
I/h d (A) 
Wateeace eg a eee 100 2.56 
ee re A oe 30 2.51 
arbre eearole elelaen 20 2.44 
nes a Qala ereiguetets 5 2.39 
a9 ew ae weereree 10 | 2.34 
Juveutes caneerise eee 2.27 
gone a kb eee aleale 50 2.21 
i tintteesereee eine 45 2.16 
origicigiee aera 45 2.08 
esaeeee eemeiier 40 2.00 
iaerle vp aetna ae 25 1.92 
vi ob dee-eueeluee A 1.87 
ae dh 6 eee 60 1.85 
$0cGens Saeeetans 10 1.82 
ia oleae eee 20 B 1.80 
Srotna We eae 30 1.76 
5s: nie wae wee 20 1.73 
a a ee 20 1.71 
kinnvaaecacareee ae 1.66 
Sinaivnwih oe reas 5 1.62 
Kine. eniew a weseans 3 | 1.58 
ERS 10 | 1.54 
Kosten get decks aie 10 1.51 
83. Thebenine Hydrochloride 
I/h | (A) 
soci ehh ec Wl di 60 3.36 
cannes saben ar 20 3.29 
ne owhibe ewes 40 3.02 
be eawawalyeagire 100 2.85 
(dice een 50 2.75 
evitieGinvidgarired 3 2.53 
0 be Wie wale rete aare 10 2.46 
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FIGURES 
Fig. 1. Acedicon®) Hydrochloride Fig. 46. Morphine Hydriodide Dihydrate 
Fig. 2. Acetoxyketobemidone Hydrochloride Fig. 47. Morphine Hydrochloride (anhydrous) 
Fig. 3. Apomorphine Hydrochloride Fig. 48. Morphine Hydrochloride Trihydrate 
Fig. 4. Benzylmorphine (free base) Fig. 49. Morphine Monohydrate (free base) 
Fig. 5. Benzylmorphine Hydrochloride Fig. 50. Morphine-N-oxide (free base) 
Fig. 6. Cocaine (free base) Fig. 51. Morphine Sulphate Dihydrate 
Fig. 7. Cocaine Hydrochloride Fig. 52. Morphine Sulphate Pentahydrate 
Fig. 8. Codeine (anhydrous free base) Fig. 53. Morphine Tartrate Monohydrate 
Fig. 9. Codeine Monohydrate (free base) Fig. 54. Morphothebaine Hydrochloride 
Fig. 10. Codeine Phosphate (anhydrous) Fig. 55. Nalorphine Hydrochloride 
Fig. 11. Codeine Phosphate Dihydrate Fig. 56. Narceine (free base) 
Fig. 12. Cotarnine (free base) Fig. 57. Narcotine (free base) 
Fig. 13. Cryptopine (free base) Fig. 58. Narcotine Hydrochloride (I) 
Fig. 14. Diamorphine (free base) Fig. 59. Narcotine Hydrochloride (II) 
Fig. 15. Diamorphine Hydrochloride Monohydrate Fig. 60. Narcotine Hydrochloride (IIT) 
Fig. 16. Dihydrocodeine (free base) Fig. 61. Neopine Hydrobromide 
Fig. 17. Dihydrocodeinone (free base) Fig. 62. Opianic Acid 
Fig. 18. Dihydrocodeinone Bitartrate (Dihydrate ?) Fig. 63. dl-Orphan (free base) 
Fig. 19. Dihydromorphine Monohydrate (free base) Fig. 64. dl-Orphan Hydrobromide 
Fig. 20. Dihydromorphinone Hydrochloride Fig. 65. d-, and l-Orphan Tartrate Dihydrate 
Fig. 21. Dioxyline Phosphate Fig. 66. Oxycodone (free base) 
Fig. 22. Ethylmorphine Hydrochloride Fig. 67. Oxycodone Hydrochloride 
Fig. 23. Ethylnarceine Hydrochloride Fig. 68. Papaverine (free base) 
Fig. 24. Ethylpethidine Hydrochloride Fig. 69. Papaverine Hydrochloride 
Fig. 25. Hydrastinine Hydrochloride Monohydrate Fig. 70. Pethidine (free base) 
Fig. 26. Hydroxypethidine (free base) Fig. 71. Pethidine Hydrochloride 
Fig. 27. Hydroxypethidine Hydrochloride Fig. 72. Phenadoxone (free base) 
Fig. 28. dl-Isomethadone Hydrochloride Monohydrate Fig. 73. Phenadoxone Hydrochloride 
Fig. 29. Ketobemidone (free base) Fig. 74. Pipidone Hydrochloride 
Fig. 30. Ketobemidone Hydrochloride Fig. 75. dl-a-Prodine Hydrochloride 
Fig. 31. dl-Laudanine (free base) Fig. 76. dl-8-Prodine Hydrochloride 
Fig. 32. Meconic Acid Trihydrate Fig. 77. Propylketobemidone (free base) 
Fig. 33. Mescaline Sulphate Dihydrate Fig. 78. Protopine (free base) 
Fig. 34. d-, l-, and dl-Methadone (free base) Fig. 79. Pseudomorphine Trihydrate (free base) 
Fig. 35. dl-Methadone Hydrobromide Fig. 80. Sinomenine Hydrochloride Dihydrate 
Fig. 36. d-, and /-Methadone Hydrochloride Fig. 81. Thebaine (free base) 
Fig. 37. dl-Methadone Hydrochloride Fig. 82. Thebaine Hydrochloride 
Fig. 38. dl-Methorphan (free base) Fig. 83. Thebenine Hydrochloride Monohydrate 
Kix. 39, d-, and JMethorphan Hydrobromide Mono- Fig. 84. Codeine (free base); anhydrous and mono- 
hydrate hydrate 
Fig. 40. dl-Methorphan Hydrobromide Dihydrate Fig. 85. Codeine Phosphate; mixed phases, A 
Fig. 41. Methylketobemidone (free base) Fig. 86. Codeine Phosphate; mixed phases, B, C 
Fig. 42. Methylketobemidone Hydrochloride rig. of. sotepon; polymorph (?) 
Pag s : Fig. 88. Morphine Sulphate; dihydrate and _penta- 
Fig. 43. Metopon (Dihydrate ?) (free base) hydrate 
Fig. 44, Metopon Hydrochloride Fig. 89. dl-Prodine Hydrochloride; a and 8 
Fig. 45. a-Monoacetylmorphine (free base) Fig. 90. Protopine, with “unknown” 








BULLETIN ON NARCOTICS e MAY-AUGUST 1954 





BULLETIN ON NARCOTICS e MAY-AUGUST 1954 


. SS 
ene 
we 





BULLETIN ON NARCOTICS 








MAY-AUGUST 1954 




















‘ . 
| BULLETIN ON NARCOTICS e MAY-AUGUST 1954 63. 


ee = 


37 








BULLETIN ON NARCOTICS e MAY-AUGUST 1954 








BULLETIN ON NARCOTICS e@ MAY-AUGUST 1954 











BULLETIN ON NARCOTICS e MAY-AUGUST 1954 





RRMG 





BARR RARER 











RRL 








BULLETIN ON NARCOTICS e MAY-AUGUST 1954 


>| PVLVWA AY 








BULLETIN ON NARCOTICS e MAY-AUGUST 1954 





® 8 


OFFICIAL 


Evolution in 1952 of National Legislations on Narcotics 


The Secretary-General regularly issues an Annual 
Summary of Laws and Regulations relating to the con- 
trol of narcotic drugs. The last Summary (document 
E/NL.1952/Summary—November 1953) is based on 
texts of laws communicated by governments between 31 
May 1952 and 1 August 1953.1 

Much of the material is concerned with routine steps 
taken by governments to implement the provisions of 
the international conventions on narcotic drugs. The 
legislations show in general the same trends as could 
be observed in earlier years. Such factors as new syn- 
thetic developments and new international narcotic 
treaties continue to guide the course of governmental 
action and tend to create an increasing similarity of 
national legislation in this field. The points which seem 
to present a special interest are: 

(a) The consolidation of legislation on narcotic drugs 
in eight countries and territories has resulted in enlarg- 
ing the lists of controlled drugs and in tightening the 
machinery of control. 


(b) The extension of national control to synthetic 
narcotic drugs, which have been brought under interna- 
tional control through the application of the 1948 Pro- 
tocol, has continued to engage the attention of the legis- 
lative and executive branches of the governments in a 
number of States, including some which have not yet 
become parties to the 1948 Protocol. 


While the summaries for 1949, 1950 and 1951 gave, 
respectively, 22, 32 and 26 countries as having subjected 
one or more of the synthetic narcotic drugs to national 
control, the present Summary gives 35 countries. 

Of the 114 States and territories to which the 1948 
Protocol applies, 10 have subjected to national control 
all the synthetic drugs covered by the international 
treaties and 80 have subjected to control one or more 
of these drugs, pethidine and methadone being con- 
trolled in the largest number of countries. 


(c) Several laws show a medical approach to the 
problem of drug addiction. Drug addicts or habitual 
“drug users” are made subject to compulsory medical 
treatment. Procedure for commitment of the addicts to 
hospitals or institutions authorized for the treatment of 
“disease or inebriety of drug addiction” is outlined in 
detail in two of these laws. 





1For laws and regulations relating to the control of Narcotic 
Drugs in 1951, see Volume V, No. 1, of the Bulletin. 
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(d) India and Pakistan have extended total prohibi- 
tion of opium smoking to certain parts, while subject- 
ing opium smoking to control in others. Opium smok- 
ing assemblies are prohibited in India, in Jammu and 
Kashmir and in Pakistan. In Malaya, opium smoking 
and the keeping and frequenting of opium dens are 
absolutely prohibited. 

(e) A number of laws provide measures for prevent- 
ing the escape of drugs into illicit channels on both 
the wholesale and retail levels by application of: (1) 
systems of licensing the transferring, storing and mar- 
keting of narcotics drugs, and (2) systems of reporting 
and recording, together with verification of medical 
prescriptions. 

As far as new accessions to the narcotic treaties are 
concerned the following should be noted: 


1948 Protocol 


Instruments of acceptance were deposited with the 
Secretary-General on behalf of: 


SMU DE KES tc dca CSR ER CAG eso e ies aes oes (29 July 1952), 
REE inves ext bois casks ernh sacs swede ss (11 August 1952), 


PERE Li ih axle Sink Gaon bes San scae nem (27 August 1952), 
SEI <i 0 \'sc5 4.0 oS Aa cube cake eatee (17 October 1952), 
MNES 05s 6 Cnepoaeer envi senasceee ys (18 March 1953). 


1953 Protocol? 
First, the Protocol has been signed by: 


GoM kis ater kacth cde Ke cakes ccaeen 29 December 1953 
MORIN oh eS nea chi cece cs cus ROS OR aeN CE 23 December 1953 
CEE sac can sree wal cue seaG Cab keh ak anes 9 July 1953 
CRUUR iaaces seaneast oe aee see ea hake sean 18 September 1953 
Cotten TRAOR Sos sncncdcaick conGasasnaeses 16 October 1953 
DRIER Sacghnn shatan ee tiweaene- co ee on 23 June 1953 
Dominican Republic ..............s000. 23 June 1953 
VEE caw eae a Sa aaa ba ase Rae Kaleem 23 June 1953 
BOGOR: ccciwcn tase nuh kee cea Ska s.50 eek 23 June 1953 
Federal Republic of Germany........... 23 June 1953 
POMS Sos ucOsna suena eee eu haseeeen cane 23 June 1953 
LOND. . dvcnwensk@ssemeeesh cama et abe Sos 23 June 1953 
SME WW ks ccc ab Sens hin Woks ko bbees esac 23 June 1953 
MN 5. hades sek eh Se SSCL ROMA S EES é 0S 15 December 1953 
SEE View teat e Vekeaweghusthawsenccess Se 6 29 December 1953 
BERD o Se. hccnb ch eke Se hace u huh s< ce cle SOONER Sueee 
MET x's Sines Sabne Woek ea euateeenane seen 23 June 1953 
BMMER'. nicss DewakwoAnkasbectines tiene rs 23 June 1953 
Sk aca eawans + oeeed sh cara hast 0% 11 November 1953 
SBOMNEMER 6. ss sven canes s chbiosceneces 23 June 1953 
DEED LwX.c 3 Wad cee Nisw sok wes cme nula sees 26 June 1953 
PEE crn Gna de paackSaStas ovens 30 December 1953 


2 For the 1953 Protocol the list of signatures and ratifications, 
which is not complete in the Summary of Laws, has been 
brought up to date by the editors. 








I MOONE. 5 6.0 c5:0s-0ccucdeeaeterieeed 28 December 1953 
IN «ait. 9-6. c:0-ae' noid wid ee SOR Oe ee 3 December 1953 
NN sac ivic Goss cent oes aarenereaeien 28 December 1953 
NOOR ui dis co 2 0s os cesndereemenonen 23 June 1953 
Pues OF Tore. ..«..c.0:00is cau wens 445 23 June 1953 
BUEN erode es ictnorcpee cabeseworeee 22 October 1953 
MUNN. i-vccnaducece cecsnsele Genre 23 June 1953 
ci Rr ere tee eee 28 December 1953 
Union of South Africa ............000- 29 December 1953 
United Kingdom and Northern Ireland. .23 June 1953 
United States of America.............. 23 June 1953 
Vomemtiela .. 0... ccsccsccescvsswvevesce cade etember ioe 
MOEDIR occ bescas scculnn cmeamumateina 23 June 1953 


Yugoslavia 


6 és elk wwe. g bide Dene 24 June 1953 


Second, the following countries have ratified the Pro- 
tocol: 


SSR Aree ees yee ek pews 7 May 1954 
SNe c5he 06 S's cin os havea pom ben enee eee 25 May 1954 
OS ra re ee 20 July 1954 
NINE "ied aes 0:6'e'x nie 's-0:0-<.ee eaten Ga eee 8 March 1954 
PMO 960s 0 case caccecuusseueuase ueCuees 21 April 1954 
EMO is Seo evrcce Biwacody waseaouo tats celtic cee ean 
MNES oitid'cs vis os avs os tah tee ame e enn saas 21 July 1954 
PE Sv wan. dear pleepuselerepucmeueaeees 13 April 1954 


Two laws appear to be of special interest to the readers 
of the Bulletin and, therefore, will be presented here. 
The first is the Statute of the Drug Addict in the District 
of Columbia of the United States of America: 

United States of America District of Columbia: The 
term “drug user” is defined as meaning a person who 
habitually uses any habit-forming narcotic drugs so as 
to endanger the public morals, health, safety or welfare, 
or who is so far addicted to the use of such habit-form- 
ing narcotic drugs as to have lost the power of self- 
control with reference to his addiction. Whenever* it 
appears to the United States Attorney for the District 
of Columbia that a person within the District is a drug 
user, he may file with the clerk of the United States 
District Court for the District of Columbia a statement 
in writing setting forth the facts tending to show that 
such a person is a drug user. Upon the filing of such 
a statement, the court is required to order that the 
patient* appear before it for an examination by physi- 
cians and for a hearing if required. The copy of the 
statement and order of the court shall be served per- 
sonally upon the patient by the United States Marshal. 
A patient shall have the right to assistance of counsel 
at every stage of the judicial proceeding. Before the 
court appoints physicians, it is required to advise the 
patient of his right to counsel and to assign counsel to 
represent him if he is unable to obtain counsel. 


When a statement has been filed, the court is required 
to appoint, two qualified physicians, one of whom shall 
be a psychiatrist, to examine the patient. For the pur- 
pose of the examination, the court may order the patient 


% The United States Attorney may not file a statement with 
respect to a person who is charged with a criminal offence, 
whether by indictment or by information, or who is under sen- 
tence for a criminal offence, whether he is serving the sen- 
tence, or is on probation or parole, or has been released on 
bond pending appeal. 


+The term “patient” means a person with respect to whom 
there has been filed with the clerk of the United States District 
Court for the District of Columbia a statement, as set out above. 
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committed for such reasonable period as the court may 
determine to a suitable hospital or other facility to be 
designated by the court. Each physician shall, within 
such periods as the court may direct, file a written re- 
port of the examination, which shall include a statement 
of his conclusion as to whether the patient is a drug user. 


The counsel for the patient may inspect the reports 
of the examination. No such report and no evidence 
resulting from the personal examination of the patient 
or evidence offered by the patient shall be admissible 
against him in any judicial proceeding, except pro- 
ceedings under the District of Columbia addiction legis- 
lation. 


If, in a report filed, either of the examining physicians 
states that the patient is a drug user, or that he is unable 
to reach any conclusion by reason of the refusal of the 
patient to submit to thorough examination, the court 
is required to conduct a hearing. If, on the basis of the 
reports filed, the court is not required to conduct a 
hearing, it shall enter an order dismissing the pro- 
ceeding. [f a hearing is deemed necessary, then such 
notice of hearing is to be served personally upon the 
patient to afford him the opportunity to prepare for 
the hearing. 


Upon the evidence introduced at a hearing held for 
that purpose, the court is required to determine whether 
the patient is a drug user. The hearing must be con- 
ducted without a jury unless, before the hearing and 
within fifteen days after that date on which the second 
report of the physicians is filed, a jury is demanded 
by the patient or the United States Attorney. The patient 
may, after appointment or employment of counsel, waive 
a hearing and be committed directly to a hospital des- 
ignated by the Commissioners of the District of Columbia, 
or their designated agent. The rules of evidence ap- 
plicable in judicial proceedings in the court are applic- 
able to hearings, including the right of the patient to 
present evidence in his own behalf and to subpoena and 
cross-examine witnesses. If the court finds the patient 
to be a drug user, it may commit him to a hospital des- 
ignated by the patient or the Commissioners of the Dis- 
trict of Columbia, or their designated agent, and ap- 
proved by the court, to be confined there for rehabili- 
tation until released. The head of the hospital shall 
submit reports, within such periods as the court may 
direct, but no longer than six months after the com- 
mitment and for successive intervals of time thereafter, 
and state reasons why the patient has not been released. 


When the head of the hospital to which the patient 
is committed finds that the patient appears to be no 
longer in need of rehabilitation, or has received maxi- 
mum benefits, they shall give notice to the judge of 
the committing court. The patient is then to be delivered 
to the court for such further action as the court may 
deem necessary and proper. Upon petition of the patient 
after confinement for one year, the court is required 
to inquire into the refusal or failure of the head of the 
hospital to release him. If the court finds that the patient 
is no longer in need of care, treatment, guidance or 





? 
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rehabilitation, or has received maximum benefits, it 
shall order the patient released. 


For the two years after his release, the patient shall 
report to the Commissioners of the District of Columbia, 
or their designated agent, at such times and places as 
those officers, or officer, require, but not more frequently 
than once each month, for a physical examination to 
determine whether the patient has again become a drug 
user. If the Commissioners of the District of Columbia, 
or their designated agent, determine that the person 
examined is a drug user, they are required to notify the 
United States Attorney for the District of Columbia 
who may then file a statement with respect to the person 
examined. 


Patients falling within the scope and definition of 
District of Columbia addiction legislation shall not be 
deemed criminals; commitment of any such patient shall 
not be deemed a conviction [1025]. 

The second is the Decree of 23 April 1953 prohibiting 
the Cultivation of Indian Hemp and the Use of Takruri® 
in Tunisia, transmitted by the French Government. 

The cultivation, harvesting, preparation, processing, 
possession, offer, distribution, brokerage, purchase, sale, 
carriage, importing or exporting of Indian hemp or 
takruri or preparations containing the active constitu- 
ents thereof shall be prohibited. 

The consumption of Indian hemp or takruri or prepa- 
rations containing them shall be prohibited. 

For the time being, however, internal trade in and 
use of Indian hemp and its products shall be permitted 
for medical or veterinary purposes within the limits of 
the provisions of the aforementioned Decree of 1 August 
1939 (14 Jumada II 1358) concerning the importing, 
purchase, sale, possession and use of toxic substances, 
until the stocks held by dispensing chemists, hospital 
dispensaries and establishments authorized to trade 
therein have been exhausted, and at the latest until 1 
January 1955. 


Any pharmacists stocking Indian hemp and its prod- 
ucts for medical use who destroy their stocks shall 
record the fact in their narcotics’ registers, stating the 
date of destruction and the quantities destroyed. 

The prohibition and regulations on Indian hemp and 
takruri or kif in the aforementioned Decrees of 3 October 
1884 (14 Dhulhijja 1301) and 1 August 1939 (14 
Jumada II 1358) and in this Decree shall apply without 
distinction to all types of hemp excepting only hemp 
for textiles, the production of which shall be subject to 
the provisions of article 5. 

The Director of Finance, upon the proposal of the 
Minister of Trade, may authorize the cultivation of hemp 
for textiles. 

Authorized planters shall be liable to visits and in- 
spections by the agents and inspectors of the financial 
administration in the manner set forth in article 10 


5 Published in Journal Ojficiel Tunisien No. 34, of 28 April 
1953. 


of the Decree of 5 April 1922 (7 Shaaban 1340) on 
the cultivation of tobacco. 


Hemp for textiles may be transported only with a 
permit issued by the Director of Finance, who shall 
prescribe by decree methods of destroying all those 
parts of the plants which may be used in the preparation 
of takruri, kif or any other product which may be 
smoked or consumed. 


Any hemp grown for textiles without permission shall 
be destroyed by the cultivator or at his expense by the 
authority discovering the offence. 


The offender shall in addition be sentenced to a fine 
computed at the rate of one thousand francs (1,000 
francs) per 100 plants, any fraction of 100 counted as 
100 plants, up to a total not exceeding 50,000 francs, 
but in no case less than 5,000 francs. 


If the illicit hemp was grown on enclosed ground, 


the fine shall be doubled. 


The number of plants shall be obtained by measuring 
the area under illicit cultivation by ordinary surveying 
methods, and reckoning ten plants to each square metre. 


The possession of hemp grown without authorization 
shall be subject to a fine of 500 francs per kilogram or 
fraction of a kilogram for hemp on the stalk and of 
2,000 francs for hemp flowers which may be used in 
the preparation of takruri, kif or other products con- 
taining the active constituents thereof, the total fine in 


no case to be less than 5,000 francs nor more than 
70,000 francs. 


The products seized shall be destroyed at the expense 


of the offender. 


The internal carriage of hemp, whether in the form 
of plants, stalks or flowers, without a permit from the 
Director of Finance, shall render the offender liable to 
the same fine as that for illegal possession and, in addi- 
tion, to the seizure and confiscation of the means of 
transport, 


The same fine shall be imposed upon the person con- 
victed of supplying the hemp. 

Any person engaging in the house-to-house sale or 
peddling of hemp, takruri or kif or of preparations con- 
taining the active constituents thereof shall, without prej- 
udice to the penalties provided for in chapter 4 of the 
Decree of 1 August 1939 (14 Jumada II 1358), be 
liable to the confiscation of the means of transport and 
in addition: 


(1) if the offence is committed by less than three 
persons, to imprisonment for not less than three days 
and not more than one month; 

(2) if the offence is committed by a group of three 
or more persons, to imprisonment for not less than one 
month and not more than one year; 

(3) if the offence is committed by a group of three 
or more persons carrying weapons, to imprisonment for 


not less than three months and not more than three 
years. 
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If the offence is repeated, the fines set forth in this 
Decree shall be doubled. Any fresh infringement com- 
mitted within the five Gregorian years following a sen- 
tence which has been confirmed shall be deemed a 
repetition of the offence. 

For the time being and until the stocks held by the 
Administration are exhausted, or until 31 December 
1954 at latest, the provisions of the Decree of 11 April 





1927 (9 Shawwal 1345) on the manufacture, distri- 
bution, possession and sale of takruri shall remain in 
force. 


The provisions of article 18 of the Decree of 11 
April 1927 (9 Shawwal 1345) shall likewise remain 
in force for the time being and until stocks in possession 
of the monopolies service are exhausted, or until 31 
December 1954 at latest. 





? 
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ERRATA 


Bulletin on Narcotics, Vol. V, No. 4, October to December, 1953 — Part IA 


Title IIA “The X-ray Diffraction Method on Powder” should read, “The “X-ray 
Diffraction Powder Method”. 


Title ITB “X-ray Diffraction Data on Powder for Eighty-three Narcotics”, should 
read, “X-ray Diffraction Powder Data for Eighty-three Narcotics”. 


dl-B- methadols should read “dl-8-methadols”. 
B- prodines should read “8-prodines”. 


derivitization should be derivatization. 


Reference 36 should be “Biochemische” not “Brichemische”’. 


Bulletin on Narcotics, Vol. VI, No. 1, January to April, 1954 — Part IB 


Column 1, 150-160 in table of observed melting points for morphine, ethyl, HC1, 
dihydrate should read 150-160 d. 


Column 2, dl-a-(trans) should read, dl-8-(trans). 

Column 1, insert “d”. after 152°-155°C. in last line. 

Column 1 of Table I, acedicon® should read Acedicon®. 

Column 10, Table I, delete 7, below 7 & 13 opposite codeinone dihy-. 


Column 1, Table I (cont’d-3) delete the asterisk in front of /-morphinan, etc., in 
compound 9 on this page. 


Column 1, Table I (cont’d-4) delete the asterisk from in front of morphinone, 
etc., compound 3 on this page. 


(hydromorphone hydrochloride) should read (metopon hydrochloride), after com- 
pound 4, on this page. 


delete “P” from in front of P,8-phenethylamine etc., compound 14. 


Column 1, table I (cont'd. 4) (Alphaprodine) should read (alphaprodine) com- 
pound 16. 


(pyrahexyl®) should read (Pyrahexyl®). 


Column 2 of Table II, insert Dihydrohydroxycodeinone (see oxycodone) 
Dihydrohydroxycodeinone hydrochloride (see 
oxycodone hydrochloride) . 


Delete “see” from (see codeinone, dihydro). 


Reference 8, should read Oestreicher, P. M., Farmilo, C. G. and Levi, L 


. etc, 
Reference 27—Rindeknecht, should read, Rinderknecht. 
Reference 27, delete colon {:) and insert comma after L and before and. : 
Reference 30, add page 146. » 
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Bulletin on Narcotics, Vol. V1, No. 1, January-April, 1954 — Part IIA 


Page 
f iii Table of Contents, Technical, line 5, should read: “Part IIA, The X-ray Diffraction 
Powder Method”. 
20 Title, should read “The X-ray Diffraction Powder Method”. 
20 Column 2, line 45, should read “to the K shell’. 
20 Column 2, line 47, should read “from the L to the K shell”. 
23 Column 2, lines 11, 12, <j : = should be =, = 
23 Fig. 3, caption, should read “X-ray diffraction cones”. 
25 Column 2, line 10, should read “d vs. 6 (16)”. 
26 Column 1, line 15, should read “to an X-ray beam”. 
27 Column 1, line 24, should read “of the order of 10~ to”. 
27 Column 1, line 45, “stereoscopic”. 
27 Column 1, line 49, should read “dipping the end”. 
27 Column 1, line 53, “specimens”. 
28 Figure 5, should be “Figure 6”. 
28 MoKa, (Zn filter) should read “(Zr filter)”. 
29 Column 1, line 32, should read “figure 6”. 
29 Column 1, line 38, should read “figure 5”. 
29 Column 1, line 42, should read “figure 6”. 
29 Column 2, lines 2, 3, should read “figure 6”. 
29 Figure 6, should be “Figure 5”. 
30 Column 1, line 10, should read “Samples as small”. 


Throughout the paper, capital © should be small 6. 
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